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PART I. 



CONTAINING 



THE ECONOMY OF VEGETATION; 



A POEM, 



WITH PHILOSOPHICAL NOTES. 



It Vcr, et Venua ; et Veneris prsBiiimcias ante 
Pennatus graditur Zephynu reatigia propter ; 
Flora quibuA mater, praeapergens ante viai 
Cuncta, coloribos egregiis et odoribiu ppplet. 
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ADVERTISEMENT. 



THE general design of the following sheets is to iiilist Imagination under the banner of Sci- 
ence ; and to lead her Totaries from the looser anali^es, which dress out the imagery of poetry, 
to the stricter ones, which fbrm the ratiocination of philosophy. While their particular design 
is to induce the ingenious to cultivate the knowledge of Botany, by introducing them to the yes- 
tibule of that delightful science, and recommending to their attention the immortal works of the 
celebrated Swedish Naturalist, Linneus. 

In the first Poem, or Economy of Ve^fetation, the physiology of Plants is delivered ; and the 
operation of the Elements, as far as they may be supposed to affect the growth of Vegetables. 
In the second Poem, or loves of the Plants, the Sexual System of Linneus is explained, with the 
remarkable properties of many particular plants. 



TO 



THE AUTHOR 



OF THE 



POEM ON THE LOVES OF THE PLANTS. 



BY THE REV. W. B. STEPHENS. 



Oft though thy genius, Darwin ! amply 

fraught 
With native wealthy explore new worlds of 

mind; 
Whence the bright ores of drossless wisdom 

brought) 
Stampt by the Muse's hand, enrich mankind ; 

Though willing Natiure to thy curious eye, 
Involved in night, her mazy depths betray ; 
Till at their source thy piercing search descry 
The sti'eams, that bathe with life our mortal 
clay J 

Though, boldly soaring in subllmer mood 
Through trackless skies on metaphysic wings. 



Tliou darcst to scan the approachless Cause of 

Good, [Things ; 

And weigh with steadfast hand the sum of 

Yet wilt thou, charm*d amid his whispering 
bowers. 
Oft with lone step by glittering Derwent stray, 
Mark his green foliage, count his musky flowers. 
That blush or tremble to the rising ray ; 

While Fancy, seated in her rock-roofd dell, 
Listening the secrets of the vernal grove. 
Breathes sweetest strains to thy symphonioua 

shell. 
And " gives new echoes to the throne of Love.** 

Reptonj Nov, 28, 1788. 



VI 



TO DR. DARWIN. 

WiuLK Sargent winds with fond and curiiNit 
•yes 

Through erery mazy region of " the min»— ** 
While, as entrancing forms around him rise. 

With magic light the mineral kingdoms shine ; 

Behold ; amid the vegetable bloom, 

Diu>win thy ambrosial rivers flow, 
And suns more pure the fragrant earth illume. 

As all the Tivid plants with passion glow. 

Yes ;— and, where'er with life creation teems, 

1 trace thy spirit through the kindling whole ; 
As with new radiance to the genial beams 

Of Science isles emerge, or oceans roll, 
And Nature, in primordial beauty, seems 
To breathe, inspired by thee, the philosophic 
soul! 

R. POLWHELE. 

Jlien/on, near Exeter, 
April 18, 1792. 



TO DR. DARWIN. 

Two Poets, (poets, by report. 

Not oft so well agree) 
Sweet harmonist of Flora's court ! 

Conspire to honour thee. 

They best can judge a Poet's worth, 
Who oft themselves have known 

The pangs of a poetic birth 
By labours of their own. 

We, therefore pleased, extol thy song. 

Though various yet complete, 
Rich in embeUishment, as strong 

And leam'd as it is sweet. 

No envy mingles with our praise. 
Though could our hearts repine 

At any Poet's happier lays. 
They would, they must, at thine. 

But we in mutual bondage knit 

Of friendship's closest tie. 
Can gaze on even Darwin's wit 

With an unjaundiced eye ; 

And deem the bard, whoe'er he be, 

And howsoever known, 
Who would not twine a wi'eath for thee, 

Unworthy of his own. 

W^ COWPER. 

JTeston Undenvood, Olney, Bucks, 
June 2^ 1798. 



TO DR. DARWIN. 

As Nature lovdy Science led 
Through all her flowery maia, 

H&e volume she before her spread 
Of Darwin's radiant lays. 

Coy Science starts— so started Evi 
At beauties yet unknown : 

** The flgure that you there percei' 
(Said Nature) is your own. 

" My own7 It is :— but half so fa 
I never seem'd till now : 

And here, too, with a soften'd air 
Sweet Nature ! here art thou." 

« Tes — in this'mirror of the Bard 
We both embellish'd shine ; 

And grateful wiU unite to guard 
An artist so divine. " 

Thus Nature and thus Science spa 
In Flora's friendly bower ; 

While Darwin's glory seem'd to \ 
New life in every flower. 

This with delight two poets heard 

Time verifies it daily ; 
Trust it, dear Darwin, on the wo 

Of Cowper and of Hayley ! 

W. HAY 
Earthan, near Chichester, 
June 21, 1792. 



ADDRESS 



TO 






THE RIVER DARWE^ 

On whose Banks the Author of the Bota 

resides. 



BY F. N. C. MUNDY, ESQ. 1 

Darwent, like thee thy Poet's splen 
With sweet vicissitudes of ease anc 

Now with enchanting smoothness gli 
Now pours impetuous its resoimdii 

While Science marches down thy 
dells. 

And all the Muses round her bann 
Pleased to assemble in thy sparry eel 

And chant her lessons to thy echoe 

While here Philosophy and Truth di 
The shining-robes those heaven-b 
wove, 



Vll 



While Fays and Graces beckoning smooth their 
way, 
And hand in hand with Flora follows Love. 

Well may such radiant state increase thy pride, 
Delighted stream ! though rich in native 
charms, 
Though inborn worth and honour still reside. 
Where thy chill banks the glow of Chats- 
worth warms. 

Though here her new found art, as that of yore, 
The spinster goddess to thy rule aitsigns ; 

Her neiv-found art, ^c. Alluding to the nu- 
merous cotion mills on and nter the river Der- 
went. 



Though, where her temples crowd thy peopled 
shore. 
Wealth gilds thy urn, and Fame thy chaplet 
twines* 

Ah, while thy nymphs in Derby's tower*d 
vale 
Lead their sad quires around Milcena's 
bier, 
What soothing sweetness breathes along the 
gale. 
Comes o'er the consort's heart, and balms a 
brother's tear ! 

MUcena^s bier. Mrs. F^rench, sister to Mr. 
Mundy. Fart I. Canto III. L S06. 
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]Fm(DISSfl 



Gentle Reader, 



LO, here a Camera Obscura is presented to thy view, in which are lights and shades dancing 
on a whited canvass, and magnified into apparent life !— if thou art perfectly at leisure for such 
trivial amusement, walk in and view the wonders of my Enchanted Garden. 

Whereas P. Ovidius Naso, a great necromancer in the famous Court of Augustus Caesar, 
did by art poetic transmute men, women, and even gods and goddesses, into trees and 
flowers ; I have undertaken by similar art to restore some of them to their original animality, 
after having remained prisoners so long in their respective v^etable mansions ; and have here 
exhibited them before thee : which thou mayest contemplate as divers little pictures suspended 
over the chimney of a lady's dressing room, connected only by the dight festoon of ribbons i and which, 
though thou mayest not be acquainted with the originals, may amuse thee by the beauty of 
their persons, their gracefiil attitudes, or the brilliance of their dress. 

FAREWELL. 



h«i«i\%«^ 



APOLOGY. 



It may be proper here to apologize for many of the subsequent conjectures on some articles of na- 
tural philosophy, as not being supported by accurate investigation or conclusive experiments. Ex- 
travagant theories however in those parts of philosophy, where our knowledge is yet imperfect, are 
not without their use; as they encourage the[execution of laborious experiments, or the investigation 
of ingenious deductions, to confirm or refute them. And since natural objects are allied to each 
other by many affinities, every kind of theoretic distribution of them adds to our knowledge by 
developing some of their anologies. 



VUI 

The Rosicrusian doctrine of Gnomes, Sylphs, Nymphs^ and Salamanders, was thought to 
afford a proper machinery for a Botanic poem ; as it is probable, that they were origiiiaUy the 
names of hieroglyphic figures representing the elements. 

Many of the important operations of nature were shadowed or allegorized in the heathen my- 
thology, as the first Cupid springing from the egg of Night, the marriage of Cupid and Psyche, 
the rape of Proserpine, the congress of Jupiter and Juno, the death and resuscitation of Adonis, 
&o. many of which are ingeniously explained in the works of Bacon, Vol. V. p. 47. 4th Edit. 
London, 1778. H&e Egyptians were possessed of many discoveries in philosophy and chemistry 
before the invention of letters ; these were then expressed in hieroglyphic paintings of men and 
animals ; which after the discovery of the alphabet were described and animated by the poets, 
and became first the deities of Egypt, and afterwards of Greece and Rome. Allusions to those 

* 

fables were therefore thought proper ornaments to a philosophical poem, and are occasionaDy in- 
troduced either as represented by the poets, or preserved on the numerous gems and medalliona of 
antiquity. 




THE 



ECONOMY OF VEGETATION. 



CANTO I. 



ARGUMEl^T. 

r'HE Genius of the place invites the Goddess of Botany, 1. She descends, is received by Spring, and th* 
Elements, 69. Addresses the Nymphs of Fire, Star-light Night seen m the Camera Obscura, 81. 
I, Love created the Universe, Chaos explodes. All the Stars revolve, God, 97. //. Shooting Stars. 
Light ning. Rainbow, Colours of the Morning and Evening .SScies. Exterior Atmosphere of m- 
Jlamm^ble Air, Twilight, Fire-balls. Aurora Borealis, Planets, Comets, Fixed Stars. Sun*t 
Orb, 115. ///. 1. Fires at the Earth* s Centre. Aniifial Incubation, 187. 2. Volcanic Moun- 
tains. Venus visits the Cyclops, 149. IV, Heat confined on the Earth by the Air, Phos^jhoric lights 
in the Evening, Bolognian Stone, Calcined Shells, Memnon*s Harp, 173. Ignis Jatuus, Lu- 
minous Flowers. Glow-worm, Fire-Jly. Luminous Sea-insects, Electric Eel, Eagle armed 
with Lightning, 189, V, 1. Discovery of Fire, Medusa, 209, 2, The chemical Properties of Fire, 
Phosphorus, Lady in Love, 223. 3. Gunpowder, 237. VI, Steam-engine applied to Pumps, 
Bellows, JVater-engines, Corn-mills, Coining, Barges, Waggons, Flying-chariots, 263. Labours 
of Hercules. Abyla and Calj)e, 297. VII, I, Electric Machine, Hesperian Dragon, Electric 
Kiss. Halo round the heads of Saints, Electric Shock, Fairy-rings, 336. 2. Death of Pressor 
Itichman, 371. 3. Franklin draws Lightning from the Clouds, Cujnd snatches the Thunder- 
bolt from Jupiter, S83. VIII, Phosphoric Acid and Vital Heaiprodwxd in the Blood, The great 
Egg of Night, 399. IX, Western Wind unfettered. Naiad released. Frost assailed. Whale at- 
tacked, 421. X, Buds and Flowers exjmnded by Warmth, Electricity, and Light, Drawings with 
colourless sympathetic Inks; which appear when warmed by the Fire, 467. XI, Sirius, Jujnter 
and Semele, Northern Constellations, Ice-Islands navigated into the Tropic Seas, Rainy Mon- 
soons, 497. XII. Points erected to procure Rain, Elijah (m Mount Carmelf 649. Departure of 
the Nymphs of Fire like SjKirksfrom artificial Fireworks, 587. 



** Stay your rude steps; whose throbbiog 
breasts infold 
The legion-fiends of Glory, or of Gold ! 
Stay ! whose false lips seductive simpers part, 
While Cunning nestles in the harlot-heart!— 
for you no Dryads dress the roseate bower, 
For you no Nymphs their sparkling vases pour ; 
Unmark'd by you, light Graces swim the green, 
And hovering Cupids aim their shafts, unseen. 

<* But Thou ! whose mind the well-attemper*d 
ray 
Of Taste and Virtue lights with purer day; 10 
Whose finer sense each soft vibration owns 
With sweet responsive sympathy of tones; 
So the fair flower expands its lucid form 
To meet the sun, and shuts it to the storm ;— • 
For thee my borders nurse the fragrant wreath, 
My fountains murmur, and my zephyrs breathe; 

So the fair fower. 1. 13. It seems to have been 
the original design of the philosophy of Epicu- 
rus to render the mind exquisitely sensible to 
Rfrreeable sensations, and equally inseuaible to 
disagi'eeable o^es. 



Slow slides the painted snail, the gilded fly 
Smooths his fine down, to charm thy curious 

eye; 
On twinkling fins my pearly nations play. 
Or win with sinuous train their trackless way ; 
My plumy pairs, in gay embroidery dressed, 81 
Form with ingenious bill the pensile nest. 
To Love*s sweet notes attune the listening dell. 
And Echo sounds her soft symphonious shell. 

. ' « And, if with Thee some hapless Maid should 

stray 
Disastrous Love companion of hor way, 



Disastrous Love, 1. 26. The scenery is taken 
from a botanic garden about a mile from Lich- 
field, where a cold bath was erected by Sir John 
Floyer. There is a grotto surrounded by pro- 
jeeting rocks, from the edges of wTiich trickles a 
perpetual shower of water ; and it is here re- 
presented as adapted to love-scenes, as being 
thence a proper residence for the modern god- 
dess of Botany, and the easier to introduce th« 
next poem on Uie Loves of the Plants according 
to the system of Linneus. 

B 



r- 



10 

Oht iMd lier timid steps to yonder f^ade, 
Wliooe arching cliffs depending alders shade ; 
Thtt^ aa meek Evening wakes her temperate 

breeze, 
And moon-beams glimmer through the tremb- 

ling trees, 80 

The rills, that gurgle.round, shall sooth her ear, 
The weeping rocks shall number tear for tear ; 
There as sad philonid, alike forlorn. 
Sings to the night from her accustomed thorn ; 
While at sweet intervals each falling note 
Sighs in the gale, and whispers round the grot ; 
The sister-wo shall calm her aching breast. 
And softer slumbers steal her cares to rest.— 

. ** Winds of the north ! restrain your icy gales, 
NiNT diill the bosom of these happy vales ! 40 
HcoMe In dark heaps, ye gathering clouds, re- 
volve! 
DispflnO) ye lightnings! and, ye mists, dis- 

flidve! 
•^•Hither, emei^ing from yon orient skies. 
Botanic Goddess ! 1)end thy radiant eyes ; 
0*er these soft scenes assume thy gentle reign, 
Pomona, Ceres, Flora in thy train ; 
0*er the still dawn thy placid smile effuse. 
And with thy silver sandals print the dews ; 
In noon's bright blaze thy vermil vest unfold, 
And wave thy emorald banner starr*d with 
gold.'* 50 

Thus spoke the Genius^ as he stepp'd along. 
And bade these lawns to Peace and Truth -be- 
long; 
Dot^ the steep slopes he led with modest skill ; 
The willing pathway, and the truant rill, 
Siretch'd o'er the marshy vale yon willowy 

mound. 
Where shines the lake amid the tufted ground, 
Raised the young woodland, smooth'd the wavy 

green. 
And gave to Beauty all the quiet seene.— 

She comes !— the Goddess ! through the 
whispering idr, 
Bright as the mom, descends her blushing car ; 
Each circling wheel a wreath of flowers en- 
twines, 61 
And gemm'd with flowers the silken harness 

shines ; 
The golden bits with flowery studs are deck'd, 
And knots of flowers the crimson reins eon- 

neet.«* 
And now on earth the silver axle rings. 
And the dieU sinks upon its slender springs ; 
Light trowk her airy seat the Goddess bounds. 
And steps cdestial press the pansied grounds. 

Fair luring advandng calls her fbatherM 
choir. 
And tunes to softer notes her laughing lyre ; 70 
Bids hsr gay hours on pvrple ptnions move. 
And arms hsr Zephyrs witii the shafts of Lov^ 



Pleased Gnomes, ascending from their «nrtlii 

beds. 
Play round her graceful footsteps, as she treadi 
Gay Sylphs attendant beat the fragrant air 
On winnowing wings, and waft her goldei 

hair ; [streanw 

Blue Nj'mphs emei^ng le|tve their sparkliti 
And Fiery Forms alight from orient b«<!aniR ; 
Musk'd in the rose's lap fresh dews they shed, 
Or breathe celestial lustres round her head. 6 

First the fine forms her dulcet voice requires 
Which bathe or bask in elemental fires ; 
From each bright gem of Day's refulgent car. 
From the pale sphere of every twinkling sta^r. 
From each nice pore of ocean, earth, and air, 
With eye of flame the sparkling hosts repair. 
Mix their gay hues, in changeful circles play, 
Like motes, that tenant the meridian ray.— 
So the dear Lens collects with magic power 
The countless glories of the midnight hour ; 91 
Stars after stars with quivering lustre fall. 
And twinkling glide along thewhiten'd wall.- 
Pleased, as they pass, she counts the glitterio( 

bands. 
And stills thdr murmur with her waving hands 
Each listeni^ tribe with fond expectance burns 
And now to these, and now to those, she turns 

I. « Nymphs of primeval fire I your vests 
tirain 
Hung with gold-tresses o'er the vr^t iii.inc. 

Pleated Gnomes, 1. 78. The Rosicniciaji dn 
trine of Gnomes, Sylphs, Nymphs, and Sa' 
manders, affords proper macbinrry for a phi 
sophic poem; as it is probable that they w 
originally the names ot hieroglyphic figures 
the Elements, or of Genii presiding over tl 
operations. The Fairies of more modern « 
seem to have been derived from them, an 
have irUierited their powers. Tlie Gnom^ 
Sylphs, as being more nearly allied to m 
fairies, are represented as either male or ft 
which distinguishes the latter from the 
of the Latin Poets, which were only fe: 
except the winds, as Zephyrus and Aiistcr 
be supposed to have been their husbands. 

Nymphs of primeval Jire. 1. 97. The fluic 
ter of heat is perhaps the most extensive e 
in nature ; all other bodies are iminersr 
and are preserved in their present stat 
dity or nuidity by the attraction of t 
tides to the matter of heat. Since a] 
bodies are contractible into less space b 
ing them of some portion of their her 
there is no part of nature totally depri' 
there is rejsson to believe that the par 
dies do not touch, but are held towar« 
by their self-attraction, and reccdt 
other by their attraction to the m 
which surrounds them ; and thus 
equilibrium between these two p 
more of the matter of heat be applii 
they recede farther from each other, 
fluid; if stUi more be applied, O 
aerial form, and are termed Gasse 
dem chemists. Thus when watf 
a certain degree, it would instan 



Canto /.] 



VEOSTATION- 



11 



Pieixed with your silver shafts the throne of 
night, 
i And eharm'd young Nature's opening eyes with 
light ; 100 

k When Love Divine, with brooding wings un- 
s furl'd, 

: Caird from the rude abyss the living world. 

— < Let there be light!' proclalm'd th^ Al- 
I, mighty Lord, 

Astonish' d Chaos heard the potent word ; 

Through all his realms the kindling ether ransj 
i Atid the mass starts into a million suns ; 



form of steam, but for the pressure of the at- 
mosphere, which prevents this change from 
taking place so easily ; the sanke is true of quick- 
silver, diamonds, and of perhaps all other bodies 
in nature ; they would first become fluid, and 
then feriform by appropriate degrees of heat. 
On the contrary, tins elastic matter of heat, 
termed calorique in the new nomenclature of 
the French academicians, is Uable to become 
consolidated itself in its combinations with some 
bodies, as perhaps in nitre, and probably fai 
combustible bodies as sulphur and charcoaL See 
note on 1. 233 of this Canto. Modem philoso- 
phers have not yet been able to decide whether 
light and heat be different fluids, or modifica- 
tions of the same fluid, as they have many pro- 
perties in common. See note on 1. 468of thisCanto. 

JVhen Love Divine. 1. 101. From having ob- 
served the gi'adual evolution of the young ani- 
mal or plant from its egg or seed ; and after- 
wards its successive advances to its more per- 
fect state, or maturity ; philosophers of all a^es 
seem to have imagined, that the great world it- 
self had likewise its infancy and its gradual 
progress to maturity ; this seems to have given 
orii^in to the very ancient and sublime allegory 
of Eros, or Divine Love, producing the world 
from the egg of Night, as it floated in Chaos. 
See 1. 419 of this Canto. 

The external crust of the earth, as far as it 
has been exposed to our view in mines or moun- 
tains, countenances this opinion ; since these 
have evidently for the most part had their origin 
from the shells of fishes, the decomposition of 
vegetables, and the recrements of other animal 
materials, and must therefore have been f(frm- 
ed prr^essively from small beginnings. There 
are likewise some apparently useless or incom- 
plete appendages to plants and animals, which 
seem to show they have gradually uiulergone 
changes from their original state ; such as the 
stamens without anthers, and styles without 
stigmas of several plants, as mentioned in the 
note on Curcuma, Part. II. of this work. Such 
as the hal teres, or rudiments of wings of some 
two-winged insects ; and the paps of male ani- 
mals ; thus Rwine have four toes, but two of 
them are imperfectly formed, and not long enough 
for use. The allantoide in some animus seems 
to have become extinct ; in others is above ten- 
fold the size, which would seem necessary for 
its purpose. Buffon du Cochon. T. 6. p. 257. 
Perliaps all the supposed monstrous births of 
nature are remains of their habits of production 
in their former less perfect state, or attempts to- 
wards greater perfection. 

Thrmtgh all fits realms. 1. 105. Mr. Herschel 
has given a very sublime and curious account of 
the construction of the heavens with his disco- 
very of some thousand nebulas or doudoof • stars ; 



Earths round each sun with quiek ejqplostoHf 

burst, 
And second planets issue from the first ; 
Bend, as they journey with projectile force, 
In bright ellipses their reluctant course ; 110 
Orbs wheel in orbs, round cmtres centres rdH, 
And form, self-balanced, one revolving whole. 
—Onward they move amid their bright abode^ 
Space without bound, the bosom of their God ! 

II. ^< Ethereal Powers ! you chase the shoot- 
ing st«rs. 
Or yoke the vollied lightnings to your cart, 



many of which are much lai^er coUectiims of 
stars, than all those put together, which ai» 
visible to our naked eyes, added to those which 
form the galaxy, or milky zone, which sur*- 
rounds lu. He observes that in the vicinity of 
these clusters of stars there are proportionably 
fewer 6tars than in any other parts of the hea- 
vens, and hence he concludes that they have at- 
tracted each other, on the supposition that in- 
finite space was at first equally sprinkled with 
them ; as if it had at the beginning been filled 
with a fluid mass, which had coagulated. Mr. 
Herschel has further shown, that the whole si- 
deral system is gradually moving round some 
centre, which may be an opake mass of matter, 
PhUos. Trans. Vol. LXXIV. If aU these 
Suns are moving round some great c0ntral body ; 
they must have had a projectile force, as well as 
centripetal one ; and may thence be supposed to 
have emei^ed or been projected from the mate- 
rial, where they were produced. We can have 
no idea of a natural power, which could pro- 
ject a sun out of chaos, except by comparing it 
to the explosions or eai*thquakes owing to the 
sudden evolution of aqueous or of other more 
elastic vapours ; of the ^ower of which under 
immeasureable d^rees of heat and compression 
we are yet ignorant. 
It may be objected, that if the stars had been 

Srojected from a chaos by explosions, they must 
ave returned again into it from the known 
laws of gravitation ; this however would not 
happen, if the whole chaos, like grains of gun- 
powder, was exploded at the same time, and 
dispersed through infinite space at once, or in 
quick succession, in every possible direction. 
The same obiection may be stated against the 
possibility of the planets having been thrown 
from the sun by explosions ; and the secondary 
planets from the primary ones ; which will be 
spoken of more at large in the second Canto : 
but if the planets are supposed to have been pro- 
jected from their suns, and the secondary from 
the primary ones, at the beginning oi thehr 
course ; they might be so influenced or diverted 
b^ the attractions of the suns, or sun, in their 
vicinity, as to prevent their tendency to return 
into the body, from which they were projected. 
If these innumerable and immense ^uns thus 
rising out of chaos are supposed to have thrown 
out their attendant planets by new explosions, 
as they ascended ; and those their respective sa- 
tellites, filling in a moment the immensity of 
space with light and motion, a grander idea can- 
not be conceived by the mind of man. 

Chase the shooting stars, 1. 115. The meteors 
called shooting stars, the lightning, the rain- 
bow, and tiie doiida, are phenomena ef the 
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[Can 



ding round the aerial bow tdth prisms bright, 
And pleased untwist the sevenfold threads of 

light; 
£ye*8 silken couch ^th gorgeous tints, adorn, 
And fire the arrowy throne of rising Mom. 120 
—Or, plumed with flame, in gay battalions 

spring 
To brighter regions borne on broader wing ; 
Where lighter gases, circumfused on high, 
Form the vast concave of exterior sky ; 
With airy lens the scattered rays assault, 
And bend the twilight round the dusky vault ; 
Ride, with broad eye and scintillating hair. 
The rapid fir&-ball through the midnight air ; 

lower regions of the atmosphere. The twilight, 
the meteors called fire-balls, or flving dragons, 
and the northern lights, inhabit the higher r^ons 
of the atmosphere. See additional notes. No. I. 

Ging round the aerial bow* 1. 117. See addition- 
al notes. No. II. 

Eve* s silken couch. L 119. See additional Notes, 
No. III. 

Where lighter gases. 1. 123. Mr. Cavendish 
has shown, that the gas called inflammable air, 
is at least ten times lighter than common air ; 
Mr. Lavoisier contends, that It is one of the 
component parts of water, and is by him called 
hydrogene. It is supposed to afford their prin- 
cipal nourishment to vegetables and thence to 
animals, and is perpetually rising froni their 
decomposition ; this source of it in hot climates, 
and in summer months, is so great as to exceed 
estimation. Now if this light gas passes through 
the atmosphere, without combining with it. 
It must compose another atmosphere over the 
aerial one ; which must expand, when the pres- 
sure above it is thus taken away, to inconceiv- 
able tenuity. 

If this supernatural gasseous atmosphere floats 
upon the aerial one, like ether upon water, 
what must happen ? 1. it will flow from the line, 
where it will be produced in the greatest quan- 
tities, and become much accumiUated over the 
poles of the earth : 2. the common air, or lower 
stratum of the atmosphere, will be much thin- 
ner over the poles than at the line : because if 
a glass globe be filled with oil and water, and 
whirled upon its axis, the centrifugal power 
will carry the heavier fluid to the circumference, 
and the lighter will in consequence be found 
round the axis. S. There may be a place at 
some certain latitude between the poles and the 
line on each side of the equator, where the in- 
flammable supernatant atmosphere may end, 
owing to the greater centrifugal force of the 
heavier aerial atmosphere. 4. Between the ter- 
mination of the aerial and the beginning of the 
gasseous atimosphere, the airs wDl occasionally 
be Intermixed, and thus become inflammable by 
the electric spark ; these circumstances wiU 
assist in explaining the phenomena of fire balls, 
northern lights, and of some variable winds, and 
long-continued rains. 

Since the above note was first written, Mr. 
Volta I am informed has applied the supposition 
of a supernatant atmosphere of inflammaUe air, 
to exulaiu some phenomena in meteorology. 
And Mr. Lavoisier has announced his design to 
w^ite on this subject. Traite de Cliimie, Tom. 
I. I am happy to find these opinions supported 
by such respectable authority. 

jind bend the twUiglU. L 126. The crepuscular 



Dart from the north on pale electric stre 
Fringing Night's sable rube with tra 

beams. 
—Or rein the planets in their swift a 
GUding with borrow'd light their twii 

spheres ; 
Alarm with comet-blaze the sapphire plai 
The wan stars glimmering through its 

train ; 
Gem the bright zodiac, stud the glowing 
Or give the sun's phlogistic urb to roll. 

III. 1. " Nymphs ! your fine forms 

steps impassive mock 
£arth*s vaulted roofs of adamantine rock 
Uound her still centre tread the burning i 
And watch the billowy lavas, as they b<>i 
Where, in basaltic caves imprisoned deep, 
Reluctant fires in dread suspension sleep ; 
Or sphere on sphere in widoiiiiig waves ey 
And glad with genial warmth the iucui 

land. 
Thus when the mother-bird on moss-wov 
Lulls her fond brood beneath her plumy b 
Warmth from her tender heart ditFusi ve sp 
And charmed she shields them with divi 

wings. 

2. ** You from deep cauldrons and unme 
ed caves 
Blow flaming airs, or pour vitrcsccnt w 



atmosphere, or the region where the light 
sun ceases to be refracted to us, i.s estimal 
philosophers to be between iO and 50 miles 
at which time the sun is about 18 degre 
low the horizon ; and the rarity of the air i 
posed to be fi'om 4,000 to 10,000 times g 
than at the surface of the earth. Cotes s 
drost. p. 123. The duration of twilight < 
in different seasons and in different latiti 
in England the shortest twilij^ht is about tl 
ginning of October and of 3larch ; in 
northen latitudes, where the sun never 
more than 18 degrees, below the horizoi 
twilight continues the whole night. The 
of its duration may also be occasionally af 
by the varying hei^^bt of the atmosphen 
numberof observations on the duration of 
light in different latitudes mi^ht afford < 
derable information concerning the aerial i 
in the higher regions of the atmosphere 
might assist in determining whether an ex 
atmosphere of inflammable gas, or hydrc 
exists over the aerial one. 

Alarm with cornet-blaze, 1. 133. See addit 
notes. No. IV. 

The situs pldogistic orb. I. 136. See ad 
notes. No. V. 

Round her still centre. 1. 139. IVIany 
phers have believed that the central part 
earth consist of a fluid mass of burnii 
which they have called a subterraneous s 
have supposed, that it contributes to the 
tion of metals, and to the growth of veg 
See additional notes, No. VI. 

Or sphere on a>/iere. l. 143. See addition] 
No. VII. 



Canto L] VEQETATION. 

O'er shintng oceans my volcanic light, 
Or hurl innocuous embers to the night. 
While with loud shouts to Etna Hecla calls, 
And Andes answers from his beacon'd walls ; 
Sea- wilder' d crews the mountain-stars admire. 
And beauty beams amid terrific fire. 



IS 



" Thus when of old, as mystic bards pre- 
sume, 
Huge Cyclops dwelt in Etna's rocky womb, 
On thundering anvils rung their loud alaims. 
And leagued with Vulcan forged immortal arms ; 
Descending Veniis sought the dark abode, 161 
And sooth'd the labours of the giisly god.— • 
While frowning loves the threatening falchion 

wield, 
And tittering graces peep behind the shield, 
With jointed mail their fairy limbs o'erwhelm. 
Or nod with pausing step the plumed helm ; 
With radiant eye she view'd the boiling ore. 
Heard undismay'd the breathing bellows roar. 
Admired their sinewy arms, and shoulders bare, 
And ponderous hammers lifted high in air, 170 
With smiles celestial bless'd their dazzled sight. 
And beauty blazed amid infernal night. 

IV. 1. " Effulgent maids ! you round deci- 
duous day, 
Tress'd with soft beams, your glittering bands 

array ; 
On earth's cold bosom, as the sun retires, 
Confine with folds of air the lingering fires ; 



Hurl innoaums embers. 1. 152. The imme- 
diate cause of volcanic eruptions is believed to be 
owing to the water of the sea, or from lakes, or 
inundations, finding itself a passage into the sub- 
terraneous fires, which may lie at great depths. 
Til is must first produce by its coldness a conden- 
sation of the vapour there existing, or a vacuum, 
and thus occasion parts of the earth's crust or 
shell to be forced down by the pressure of the in- 
cumbent atmosphere. Afterwards the water 
being suddenly raised into steam produces all 
the explosive eflFects of earthquakes. And by 
new accessions of water during the intervals of 
the explosions the repetition of the shocks is 
caused. These circumstances were hourly illus- 
trated by the fountains of boiling water in Iceland, 
in which the surface of the water in the boiling 
wells sunk down low before every new ebulli- 
tion. 

Besides these eruptions occasioned by the steam 
of water, there seems to be a perpetual effusion 
of other vapours, more noxious and (as far as it 
is yet known) perhaps greatly more expansile 
than water from the Volcanos in various parts 
of the world. As these Volcanos are supposed 
to be spiracula or breathing holes to the great 
subtarraneous fires, it is probable that the escape 
of clastic vapours from them is the cause, that 
t\\e earthquiikes of modem days are of such 
small extent compared to those of ancient times, 
of which vestiges remain in every part of the 
world, and on this account may be said not only 
to be innocuous, but useful. 

Confine ivilh Jfolds of air, 1. 170. The air, like 
all other bad conductors of electricity, is known 
ttf be a bad conductor of heat ; aowthence prc- 



O'er Eve's pale forms diffuse phosphoric light. 
And deck with lambent flames the shrine of 

night. 
So, warm'd and kindled by meridian skies. 
And view'd in darkness with dilated eyes, 180 
Bologna's chalks with faint ignition blaze, 
Beccari's shells emit prismatic rays. 



vents the heat acquired from the sun's rays by 
the earth's surface from being so soon dissipat- 
ed, in the same manner as a blanket, which 
may be considered as a sponge filled with air, 
prevents the escape of heat from the person 
wrapped in ft. This seems to be one cause of 
the great degree of cold on the tops of the moun- 
tains, where the rarity of the air is greater, and 
it therefore becomes a better conductor both of 
heat and electricity. See note on Barometz, 
Part II. of this work. 

There is however another cause to which the 
great coldness of mountains and of the high- 
er regions of the atmosphere is more immediate- 
ly to he ascribed, explained by Dr. Darwin in 
the Philos. Ti-ans. Vol. LXXVIII. who has 
there proved by experiments with the air-gun 
and air-pump, that when anv portion of the at- 
mosphere becomes mechanically expanded, it ab- 
sorbs heat from the bodies in its vicinity. And as 
the air which creeps along the plains, expands 
itself by a part of the pressure being taken off 
when it ascends the sides of mountains; it at the 
same time attracts heat from the summit of those 
mountains, or other bodies which happen to be 
immersed in it, and thus produces cold. Hence 
he concludes that the hot air at the bottom of the 
Andes becomes temperate by its own rarefac- 
tion when it ascends to the city of Quito ; and 
by its further rarefaction becomes cooled to the 
freezing point when it ascends to the snowy re- 
gions on the summits of those mountains. To 
this also he attributes the great degree of cold 
experienced by the aeronauts in their baUoons ; 
and which produces hail in summer at the height 
of only two or three miles in the atmosphere. 

Diff^ise phosfjfioric light, 1. 177. 1 have orten been 
induced to believe from observation, that the 
twilight of the evenings is lighter than that of the 
moi*nings at the same distance from noon. Some 
may ascribe this to the greater height of the at- 
mosphere in the evenings having been rarefied 
by the sun during the day ; but as its density 
must at the same time be diminished, its power 
of refraction would continue the same. I should 
rather suppose that it may be owing to the phos- 
phorescent quality (as it is called) of almost all 
bodies ; that is, when they have been exposed 
to the son, they continue to emit light for a con- 
siderable time afterwards. This is generally be- 
lieved to arise either from such bodies giving out 
the light which they had previously absorbed ; 
or to the continuance of a slow combustion which 
the light they had been previously exposed to had 
excit^. See the next note. 

BeccarVs shells, 1. 182. Beccari made many 
curious experiments on the phosphoric light, 
as it is called, which becomes visible on bodies 
brought into a dark room, after having been pre- 
viously exposed to the sunshine. It appears 
from these experiments that almost all inflam- 
mable bodies possess this quality in a greater or 
less degree ; white paper or linen thus examin- 
ed after having been exposed to the sunshine^' 
is luminous to an extraodinary degree ; and if a 
person shut up in a dark room, puts one of his 
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So to the slicred sim in M eranon's fane, 
Spontaneous concords quired the matin strain ; 
•— Touch'd by his orient beam, responsive rings 
The living lyre, and vibrates all its strings ; 
Accordant aisles the tender tones prolong, 
And holy echoes swell the adoring song. 

" You with light gas the lamps nocturnal 

feed, [mead ; 

Which dance and glimmer o*er the marshy 



hands out into the sun*s light for a short time 
and then retracts it, he will be able to see Uiat 
hand distinctly, and not the other. These ex- 
periments seem to countenance the idea of 
light being absorbed and again emitted from 
bodies when they arc removed into darkness. 
But Beccari further pretended, that some cal- 
careous compositions when exposed to red, yel- 
low, or blue light, throu<^h coloured glasses, 
would on their being brought into a dark room 
emit coloured lights. This mistaken fact of 
Beucari*s, Mr. Wilson decidedly refutes ; and 
among many other curious experiments discover- 
ed, that if oyster-shells were thrown into a com- 
mon fire and calcined for about half an hour, and 
then brought to a person who had previously 
been some minutes in a dark room, that many of 
them would exhibit beautiful irises of prismatic 
colours, "whence probably arose Bcccari*s mis- 
take. Mr. Wilson hence contends, that these 
kinds of phosphori do not emit the light they 
had previously received, but that they are set on 
fire by the sun's rays, and continue for some 
time a ^low combustion after they are with- 
drawn from the light. Wilson's experiments 
on riiosphori. Dodsley, 1775. 

The llolognian stone is a sclenite, or gypsum, 
and has been long celebrated for its phosphores- 
cent Quality after having bcon burnt in a sulphur- 
ous nre ; and exposed when cold to tke sun's 
light. It may be thus well imitated ; calcine 
oyster-shells half an hour, pulverize them when 
cold, and add one third piirt of the flowers of ' 
sulphur, press them close into a small cruci- 
ble, and calcine them for an hour or longer, and 
keep the powder in a phial close stopped. A 
part of this powder is to be exposed for a minute 
or two to the sunbeams, and then brought into 
a dai'k room. The calcined Bolo«^an stone be- 
comes a calcareous hepar of sulphur ; but the 
calcined shells, as they contain the animal acid, 
may also contain some of the phon>horu8 of 
Kunkel. See additional notes, No. A. 

In Memnon*s fane. L 183. See additional 
notes. No. VI 1 1. 

The lamps nocturnal, L 189. The ignis fatuus 
or Jack a lantern, so frequently alluded to by 
poets, is supposed to originate from the in- 
flammable ah*, or hydrogene, given up from 
ju orasses ; which being of a heavier kind from 
its impurity than that obtained from iron and 
water, hovers near the surface of the earth, 
and uniting with cQmmon air gives out light 
by its slow ignition. Perhaps such lights have 
no existence, and the reflection of a star on wa- 
tery ffround may have deceived the travellers, 
who have been said to be bewildered by them ; 
if the fact wa6 established it would much con- 
tribute to explain the phenomena of northern 
iLrhts. I have travelled much in the night, in 
all seasQns of the year, and over all kind of soils, 
bat never saw one of these Will o' wisps. 



Shine round Calendula at twilight hours, 191 
And tip with silver all her saffron flowers ; 
Warm on her moesy couch the radiant worm. 
Guard from cold dews her love-illumined form, 
Froib leaf to leaf conduct the virgin light. 
Star of the earth, and diamond of the night. 
You bid in air the tropic beetle burn. 
And fill with golden flame his winged urn ; 
Or gild the surge with insect-sparks, that 

swarm 
Round the bright oar, the kindling prow alarm ; 
Or arm in waves, electric in his ire, 201 

The dread Gymnotus with etliereal fire.— 
Onwai'd his course with waving tail he helma, 
And mimic lightnings scare the watery realms. 



Sliine round Calendula, L 191. See note on 
Tropseolum in Part 1 1. 

T/ie radiant worm, 1 . 193. See additional 
notes, No. IX. 

The dread Gymnotus, 1. 202. The Gymnotus 
electricus is a native of the river Surinam in 
South America; those which were brought 
over to England about eight years ago wen 
about three or four feet long, and gave an elec- 
tric shock (as I experienced) by putting one fin- 
ger on the back near its head, and another of 
the opposite hand into the water near its tail. In 
their native country they are said to exce^ 
twenty feet in length ; and kill any man who 
approaches them in an hostile manner. It is 
not only to escape its enemies that this surprizing 
power of the fish is used, but also to take its prey 
which it does by benumbing them, and then de^ 
vouring them before they have time to recover, 
or by perfectly killing them ; for the quantity of 
the power seemed to be determind by the ^vill 
or anger of the animal ; as it sometimes struck 
a fish twice before it was sufficiently bequmbcd 
to be easily swallowed. 

The organs productive of this wonderful ac- 
cumulation of electric matter have been accu- 
rately dissected and described by Mr. J. Hunter. 
Pliilos. Trans. Vol. I.XV. They are so divid- 
ed by membranes as to compose a very extensive 
surface, and are supplied with many pairs of 
nerves larger than any other nci*ves of the 
body ; but how so large a quantity is so quickly 
accumulated as to produce such amazing effects 
in a fluid ill adapted for the, purpose is not yet 
satisfactorily explained. The Torpedo possesses 
a similar power in a less degree, as was shown 
by Mr Walch, and another fish lately described 
by Mr. Paterson. Philos. Trans. Vol. LXX VI. 

In the construction of the Leyden-phial, (as 
it is called) which is coated on both sides, it is 
known, that above one hundred times the quan-* 
tity of positive electricity can be condensed on 
every square inch of the coating on one side, 
that could have been accumulated on the samo 
surface if there had been no opposite coating 
communicating with the earth ; because the ne- 
gative electricity, or that part of it which caus- 
ed its expansion, is now drawn off through the 
glass. It is also well known, that tlie thinner 
the glass is (which is thus coated on both sides 
so as to make a Leyden-phial,) the more dectri- 
city can be condensed on one of its surfaces, till 
it becomes so thin as to break, anti thence dis- 
charge itself. 

Now it is possible, that the quantity ot electri- 
city condenlible on one side of a coated plilii' 



Canto I.] 



VBOBTATIOST; 



So, when with bristling plumeft the bird of 

Jove 
Vindictive leaves the argent fields above. 
Borne on broad wings the guilty world he awes. 
And grasps the lightning in his shining daws. 

v. 1. " Nymphs ! your soft smiles uncultured 

man stibduecl, 

And charm'd the savage from his native wood; 

You, while amazed his hurrying hordes retii*e 

From the fell havoc of deveui'ing tire, S12 
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_ may increase in some high ratio in respect to the 
thinness of the glass, since the power of attrac- 
tion is known to decrease as the squares of the 
distances, to which this circumstance of elec- 
tricity seems to bear some analogy. Hence if 
an animal membrane as thin as tlie silk- worm 
spins its silk, could be so situated as to be charg- 
ed like the Leydcn-bottle, without bursting, (as ^ _ , , , „. .. . _ 
mich thin glass would be liable to do,) it would j Or fix in sulphur aU its sobd fire j 

be difficult to calculate the immense quantity of 
electric fluid, which might bo accumulated on 
its surface. 



Taught the first art \ with piny rods to raise 

By quick attrition the domestic blaze. 

Fan with soft breath, with kindling leaves pro 
vide 

And list the dread destroyer on his side. 

So, with bright wreath of serpent tressei 
crown'd. 

Severe in beauty, young Medusa frowned ; 

Erewhile subdued, rcund Wisdom's egis rolFd 

Hiss'd the dread snakes^ and .flamed in bur- 
nished gold ; 220 

Flash'd on her brandish*d arm the immortal 
shield. 

And terror lightened o*er the dazzled field. 



2. << Nymphs ! you disjoin, unite, condense, - 
expand, 
And give new wonders to the chemist's hand ; 
On tepid clonds of rising steam aspire, 



No land animals are yet discovered 
^which possess this power, though the air woif Id 
have been a much better medium for producing 
its effects ; perhaps the size of the necessaiy ap- 
paratus would have been inconvenient to laud 
animids. 

In his shining claws. 1. 208. Alluding to an 
antique gem in the collection of the Grand 
23uke of Florence. Spencc. 

Of devouring Jire, 1. 212. The first and most 
'^ important discovery of mankind seems to have 
been that of fire. For many ages it is probable 
#re was esteemed a dangerous enemy, known 
only by its dreadful devastations ; and that 
toany lives must have been lost, and many dan- 
gerous burns and wounds must have afflicted 
those who first dared to sulpect it to the uses of 
life. It is said that the tall monkies of Borneo 
and Sumatria lie down with pleasure round any 
accidental fire in their woods ; and are arrived 
to that degree of reason, that knowledge of cau- 
sation, that they thrust into the remaining fire 
the hsdf-burnt ends of the branches to prevent its 
goine out. One of the nobles of the cultivated 
people of Otaheite, when Captain Cook treated 
them with tea, catched the boiling water in liis 
hand from the cock of the tea-urn and bellowed 
with pain, not conceiving that water could be- 
come hot, like fire. 

Tools of steel constitute another important 
discovery in consequence of fire ; and contributed 
perhaps principally to giv<) the European nations 
ao great a superiority over the American world. 
By these two agents, fire and tools of steel, man- 
kind became able to cope with the vegetable 
kingdom, and conquer provinces of forests, 
whk^ in uncultivated countries almost exclude 
the growth of other vegetables, and of those 
aainuds which are necessary to our existence. 
Add to this, that the quantity of our food is also 
inereased by the use of fire, tor some vegetables 
bteoHie salutary food by means of the heat used 
in cookery, which are naturally either noxious 
or diJIicuIt of digestion ; as potatoes, kidney- 
heans, onions, cabbages. The cassava when 
aaade into bread, is perhaps rendered mild 
by the heat it undergoes, more than by ex- 
pressing its superfluous juice. The roots of 
white bryony and of arum, 1 am informed lose 
much of their acrisaony by boiling. 



Young Medusa fromn^d. 1. 218. The Egyptian 
Medusa is represented on ancient gems wilh 
wings on her head, snaky hair, and a beautifij 
countenance, which appears intensely thinking ; 
and was supposed to represent divine wisdom. 
The Grecian Medusa, on Minerva'is shield, as 
appears on other gems, has a countenance dis- 
torted with rage or pain, and is supposed to re- 
present divine vengeance, lliis Medusa was 
one of the gorgons, at first vci'y beautiful and 
terrible to her enemies ; Minerva turned her 
hair into snakes, and Perseus having cut off 
her head fixed it on the shield of that goddess ; 
the sight of which then petrified the behoIdei*s. 
Dannet Diet. 

Or Jix in sulphur, 1. 226. The phenomena of 
chemical explosions cannot be accounted fur 
without the supposition, that some of the bodies 
employed contain concentrated or solid heat 
" combined with them, to which the French che- 
mists have given the name of Calorique. When 
air is expanded in the air-pump, or water eva- 
poi'ated into steam, the^ drink up or absorb a 
great quantity of heat ; from this analogy, when 
pinpowder is exploded it ought to "Absorb much 
neat, that is, in jmpular language, it ought to 
produce a great quantity of cold. When vital 
air is united with phlogistic matter in respira- 
tion, which seems to be a slow combustion, its 
volume is lessened ; the carbonic acid, and per- 
haps phosphoric acid are produced ; and heat 
is given out ; which according to the experi- 
ments of Dr. Crawford would seein to be de- 
posited from the vital air. But as the vital air. 
in nitrous acid is condensed from a light elastic 
gas to that of a heavy fluid, it must possess less 
beat than before. And hence a great part of the 
heat, which is given out in firing gunpowder, 
I should suppose, must reside in the sulphur or 
charcoal. 

Mr. Lavoisier has shown, that vital air, or 
oxygen, loses less of its heat when it becomes 
one of the component parts of nitrous acid, than 
in any other of its combinations ; and is hence 
capable of giving out a great quantity of beat 
in the explosion of gunpowder ; but as there 
seems to be great analogy between the matter of 
heat, or calorique, and the electric matter ; and 
as the worst conductors of dectricity are believ- 
ed to contain the greatest quantity of that fluid . 
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[Canto A 



With boundless spring elastic airs unfold. 
Or fill the fine vacuities of gold ; 
With sudden flash vitrescent sparks reveal. 
By fierce collision from the flint and steel ; 230 
Or mark with shining letters Kunkel's name 
Fki the pale phosphor's self-consuming flame. 
So the chaste heart of some enchanted maid 
Shines with insiduous light, by love betray'd ; 
Round her pale bosom plays the young desire, 
And slow she wastes by self-consuming fire. 

S. " You taught mysterious Bacon to explore 
Metallic veins, and part the dross from ore ; 
With sylvan coal in whirling mills combine 2S9 
The crystal'd nitre, and the sulphurous mine*. 
Through wiry nets the black diffusion strain. 
And close an airy ocean in a gitiin.— • 



there is reason to suspect that the -vforsi conduc- 
tors of heat may contain the most of that fluid ; 
as sulphur, wax, silk, air, glass. See note on 
L 176 of this Canto. 

VUrescent sparks. 1. 229. When flints are 
■truck against other flints they have the proper- 
ty of giving sparks of light ; but it seems to 
be an internal light, perhaps of electric origin, 
Tery different from the ignited sparks which are 
struck from flint and steel. The sparks produc- 
ed by the collision of steel with flint appear to 
be globular particles of iron, which have been 
fused, and imperfectly scorified or vitrified. 
They are kindled by the heat produced by the 
collision ; but their vivid light, and their fusion 
and vitrification are the effects of a combustion 
continued in these particles during their passage 
through the air. This opinion is confirmed by 
an experiment of Mr. Hawksbee, who found 
that these sparks could not be produced in the 
exhausted receiver. See Keir's Chemical Diet, 
art. Iron, and ai*t. Earth, vitrifiablS' 

The pale pJiosphor, 1. 232. See additional 
notes. No. X. 

jind close an airy ocean, 1. 242. Gunpowder 
is plainly described in the works of Roger Bacon 
before the year 1267. He describes it in a cu* 
rious manner, mentioning the sulphur and nitre, 
but conceals the charcoal in an anagram. The 
words are, Sed tamen salis peti'se hire mope can 
uhre, et siUphuris, et sic faces tonitrum, et cor- 
ruscationem, si scias, artificium. The words 
lure mope can ubre are an anagram of carbonum 
pulvere. Biograph. Britan. Vol. I. Bacon 
de Secretis Operibus, Cap. XI. He adds, that 
he thinks by an artifice of this kind Gideon de- 
feated the Midianites with only three hundred 
"men. Judges, Chap. VII. Cfhamb. Diet. art. 
Gunpowder. As Bacon does not claim this as 
his own invention, it is thought by many to 
have been of much more ancient discovery. 

The permanently elastic fluid generated in the 
firing of gunpowder is calculated by Mr. Robins 
to be about 244 if the bulk of the powder be 1. 
And that the heat generated at the time of the 
explosion occasions the rarefied air thus produc- 
ed to occupy about 1000 times the space of the 
gunpowder. This pressure may therefore be 
called equal to lOOb atmospheres or six tons 
upon a square inch. As the suddenness of this 
explosion must contribute much to its power, it 
would seem that the chamber of powder, to pro- 
duce its greatest effect, should be lighted in the. 



Pent in dark chambers of cylindric brass. 
Slumbers in grim repose the sooty mass ; 
Lit by the brilliant spark, from grain to grain 
Runs the quick fire along the kindling train ; 
On thepain*d ear-drum bursts the sudden crash. 
Starts the red-fiame, and death puisues the 

flash.— 
Fear's feeble hand directs the fiery darts, 249 
And strength and courage yield to chemic arts ; 
Guilt with pale brow the mimic thunder owns, 
And tyrants tremble on their blood-stain* d 

thrones. 

VI. " Nymphs ! you erewhile on ^mmerlng 
cauldrons play*d. 
And call'd delighted Savery to your aid ; 

centre of it ; which I believe is not attended to 
in the manufacture of muskets or pistols. 

From the cheapness with which a very power- 
ful gunpowder is likely soon to be manufactur- 
ed from aerated marine acid, or from a new me- 
thod of forming nitrous acid by means of man- 
ganese or other calciform ores, it may probably 
in time be applied to move machinery, and su- 
persede the use of steam. 

There is a "bitter invective in Don Quixote 
against the inventors of gunpowder, as it levels 
the strong with the weak, the knight cased in 
steel with the naked shepherd, those who 
have been trained to the sword, with those w^ho 
are totally unskilful in the use of it ; and throws 
down all the splendid distinctions of mankind. 
These very reasons ought to have been urged to ' 
show, that the discovery of gunpowder has been 
of public utility by weakening the tyranny of a 
few over the many. 

Delighted Savery, 1. 254. The invention of 
the steam-engine for raising water by the pres^ 
sure of the air in consequenee of the condensa- 
tion of steam, is properly ascribed to Capt. Sa- 
very ; a plate and description of this machine is 
given in Harris's Lexicon Technicum, art. En- 
gine. Though the Marquis of Worcester in Iiis 
Century of Inventions printed in the year 1663 
had described an engine for raising water by the 
explosive power of steam long before Savery's. 
Mr. Desaguliers affirms, that Savery bought up 
aU he could procure of the books of the Marquis 
of Worcester, and destroyed them, professing 
himself then to have discovered the power of 
steam by accident, which seems to have been an 
unfounded slander. Savery applied it to the 
raising of water to supply houses and gardens, 
but could not accomplish the draining of mines 
by it. Which was afterwards done by Mr. 
Newcomen and Mr. John Cowley at Dart- 
mouth, in the year 1712, who added the piston. 

A few years ago Mr. Watt of Glasgow much 
improved this machine, and with Mr. Boulton 
of Birmingham has applied it to a variety of 
purposes, such as raising water from mines, 
blowing bellows to fuse the ore, supplying towns 
with water, grinding com, and many other pur- 
poses. There is reason to believe it may in time 
be applied to the rowing of barges, and the 
moving of carriages along- the road. As the 
specific levity of air is too great for the support 
of great burdens by balloons, there seems no pro- 
bable method of flying convenientlv but by the 
power of steam, or some other explosive mate- 
rial, which another half century may probably 
discover. See additional notes, No. Xl. 
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Bade round the youth explosive steam aspire, 
In gathering douds, and wing*d the wave with 

fire ; 
Bade with cold streams the quick expansion stop, 
And sunk the immense of vapours to a drop.— 
Pressed by the ponderous air the piston falls 
Resistless, sliding through its iron walls ; 260 
Qoisk moves the balanced beam, of giant birth, 
Wields his large limbs, and nodding shakes the 

earth. 
" The giant-po^er from earth's remotest 

caves 
Lifts with strong arm her dark reluctant waves; 
Each cavern' d rock, and hidden den explores. 
Drags her dark coals, and digs her shining 

ores. 
Next, in close ceUs of ribbed oak confined, 
Gale after gale, he crowds the struggling wind; 
The imprison'd storms through brazen kiostrils 

roar, 
Fan the white flame, and fuse the sparkling ere. 
Here high in air the rising stream he pours 271 
To clay-built cisterns, or to lead-lined towers ; 
Fresh through a thousand pipes the wave distils. 
And thirsty cities drink the exuberant riUs. "^ 
There the vast mill-stone with inebriate whirl 
On trembling floors his forceful fingers twirl. 
Whose flinty teeth the golden harvests grind. 
Feast without blood ! and nourish human-kind. 

" Now his^hard hands on Mona's rifted crest, 
Bosom'd in rock, her azure ores arrest ; 380 

Feast without blood / 1. 278. The benevolence 
of the great Author of all things is greatly man- 
ifest in the sum of his works, as Dr. Balguy 
has well evinced in his pamphlet on Divine Be- 
nevolence asserted, printed tor Davis 1781. Yet 
if we may compare the parts of nature with each 
other, there are some circumstances of her eco- 
nomy which seem to contribute more to the ge- 
nei*al scale of happiness than others. Thus the 
nourishment of animal bodies is derived from 
three sources : 1. the milk given from the mo- 
ther to the offspring ; in this excellent con- 
trivance the mother has pleasure in affording 
the sustenance to the child, and the child has 
pleasure in receiving it. 2. Another source of 
the food of animals indudes seeds or ^gs ; in 
these the embryou is in a torpid or insensible 
state, and there is along with it laid up for its 
early nourishment a stove of provision, as the 
fruit belonging to some seeds, and the oil and 
starch belonging to others ; when these are con- 
sumed by animals the unfeeling seed or ^g re- 
ceives no pain, but the animal receives pleasure 
which consumes it. Under this article may be 
included the bodies of animals which die natu- 
rally. S. But the last method of supporting 
animal bodies by the destruction of other living 
animals, as lions preying upon lambs, these upon 
living vegetables, and mankind upon them all, 
would appear to be a less perfect part of the 
economy of nature than those before mentioned, 
as contributing less to the sum of general hap- 
piness./ 

MMia*s rifled crest. 1. 279. Alluding to the 
verySralualMe copper-mines in the isle of Angle- 
sey, the property of the Earl of Uxbridge. 
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With ircm lips his rapid rollers seize 

The lengthening bars, in thin expansion squeeze ; 

J)e8cending screws with ponderous fly-wheels 

wound 
The tawny plates, the new medallions round ; 
Hard dies of steel the cupreous circles cramp, 
And with quick fall his massy hammers stamp. 
The Harp, the Lily and the Lion join. 
And George and Britain guard the sterling coin. 

" Soon shall thy arm, unconquer'd Steam ! 

afar 
Drag the slow bai^e, or drive the rapid car; 290 
Or on wid&-waving wings expanded bear 
The flying-chariot through the fields of air. 
—Fair crews triumphant, leaning fi'om above, 
Shall wave their fluttering kerchiefs as they 

move ; 
Or warrior-bands alarm the gaping crowd, 
And armies shrink beneath the shadowy doud. 

" So mighty Hercules o'er many a clime 
Waved his vast mace in Virtue's cause sublime. 



With iron Uj)s. 1. 281. Mr. Boulton has lately 
constructed at Soho near Birmingham, a most 
magnificent apparatus for coinii^^, which has 
cost him some thousand pounds ; the whole ma- 
chinery is moved by an improved steam-engine, 
which rolls the copper for balance finer than 
copper has before been rolled for the purpose of 
making money ; it works the coupoirs or screw- 
presses for cutting out the circular pieces of 
copper ; and coins both the faces and edges of 
the money at the same lime, with such superior 
excellence and cheapness of workmanship, as 
well as with marks of such powerful machinery 
as javtat totally prevent clandestine imitation, 
and in consequence save many lives from the 
hand of the executioner ; a circumstance worthy 
the attention of a great minister. If a civic 
crown !was given in Rome for preserving the 
life of one citizen, Mr. Boulton should be cov- 
ered with garlands of oak ! By tbis machinery 
four boys of ten or twelve years old are capable 
of strildng thirty thousand guineas in an hour, 
and the machine itself keeps an unerring account 
of the jpieces struck. 

So mighty Hercules, 1. 297. The story of Her- 
cules seems of great antiquity, as appears from 
the simplicity of his dress and armour, a Uon's 
skin and a club ; and from the nature of many 
of his exploits, the destruction of wild beasts and 
robbers. This part of the history of Hercules 
seems to have related to times before the inven^ 
tion of the bow and arrow, or of spinning flax. 
Other stories of Hercules are perhaps of later 
date, and appear to be allegorical, as his conquer- 
ing the river-god Achdous, and bringing Cer- 
b^us up to day-light ; the former might refer 
to his turning the course of a river, and draining 
a morass, and the latter to his exposing a part 
of the superstition of the times. The strangling 
the lion and tearing his jaws asunder, are de- 
scribed from a statue in the Museum Florenti- 
num, and from an antique gem ; and the grasp- 
ing Anteus to death in his arms as he lifts him 
from the earth, is described from another ancient 
cameo. The famous pillars of Hercules have 
been variously explained. Pliny asserts that 

C 
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Unmeasured ttrength with early art combined, 
Avred, served, protected, and amazed man- 
kind 900 

First two dread snakes at Juno's vengeful nod 
Climb*d round the cradle of the sleeping god ; 
Waked by the shrilling hiss, and rustling sound. 
And shrieks of fair attendants trembling round. 
Their gasping throats with clenching hands he 

holds; 
And Death entwists their convoluted folds. 
Next in red torrents from her sevenfold heads 
Fell Hydra's blood on Lema*8 lake he sheds ; 
Grasps Achelous with resistless force. 
And drags the roaring river to his com*8e ; SIO 
Binds with loud beUowing and with hideous 

yeU 
The monster bull, and threefold dog of helL 

« Then, where Nemea*s howling forests wave. 
He drives the lion to his dusky cave ; 
Seized by the throat the growling fiend disarms, 
And tears his gaping jaws with sinewy arms ; 
Lifts proud Anteus from his mother-plains. 
And with strong grasp the struggling giant 

strains; 
Back falls his fointing head, and clammy hair. 
Writhe his weak limbs, and flits his life in air ;•— 
By steps reverted o'er the blood droj^'d fen S21 
He tracks huge Cacus to his murderous den ; 
Where, breathing flames through brazen lips, he 

fled, 
And shakes the rock-rooFd cavern o'er his head. 



<< Last with 
tears. 
Files rock on 
rears; 



wide arms the solid earth he 



rock, on mountain mountain 



the natives of Spain and of Africa believed that 
the mountains of Abyla and Calp^ on each side 
of the straits of Gibraltar were the pillars of 
Hercules; and that they were reared by the 
hands of that god, and the sea admitted between 
them. Flin. Hist. Nat. p. 46. Edit. Manut. 
Venet. 1609. 

If the passage between the two continents 
was opened bv an earthquake in ancient times, 
as this allegorical story would seem to counten- 
ance, there must have been an immense current 
of water at first run into the Mediterranean 
from the Atlantic ; since there is at present a 
strong stream sets always from thence into the 
Mediterranean. Whatever may be the cause, 
which now constantly operates, so as to make 
the surface of the Mediterranean lower than 
that of the Atlantic, it must have kept it very 
much lower before a passage for the water 
through the straits was opened. It is probable 
before such an event took place, the coasts and 
islands of the Mediterranean extended much 
further into that sea, and were then for a great 
extent of country destroyed by the floods occa- 
sioned by the new rise of water, and have since 
remainea beneath the sea. Might not this give 
rise to the flood of Deucalion? See note on 
Cassia, Fart II. of this work. 



Heaves up huge Abyla on Afric's sand. 
Crowns with high Calp^ Europe's sa 

strand. 
Crests with opposing towers the splendid » 
And pours firom urns immense the sea betwei 
—Loud o'er her whirling flood Charybdis r 
Affrighted Scylla bellows round her shores, 
Vesuvio groans through all his echoing cave 
And Etna thunders o'er the insui^nt waT< 
VII. 1. ** Nymphs ! your fine hands etht 
floods amass 
From the warm cushion, and the whii 

glass; 
Beard the bright cylinder with golden wire, 
And circumfuse the gravitating fire. 
Cold from each point cerulean lustres gleana 
Or shoot in air the scintillating stream. 
So, borne on brazen talons, watch'd of old 
The sleepless dragon o'er his fruits of gold ; 
Bright beam'd his scales, his eye-balls hla 

with ire. 
And his]wide nostrils breathed inchanted fir 

** You bid gold-leaves, in crystal lanterns h 
Approach attracted, and recede repell'd ; 
While paper-nymphs instinct with motion t 
And dancing fauns the admiring sage surpria 
Or, if on wax some fearless beauty stand. 
And touch the sparkling rod with graceful hm 



Ethereal ^floods amass. 1. 835. The theorji 
the accumulation of the electric fluid by me 
of the glassH^lobe and cushion is difficult to oc 
prehend. Dr. Franklin's idea of the porei 
the glass being opened by the friction, and the 
rendered capable of attracting more electric fli 
which it again parts with, as the pores contir 
again, seems analagous in some measure to 
heat produced by the vibration, or condensat 
of bodies, as when i^ nail is hammered or fl 
till it becomes hot, as mentioned in additiwi 
notes. No. VII. Some philosophers have < 
deavoured to account foi* tiiis phenomenon 
supposing the existence of two electric flu 
wnich may be called the vitreous and reaiiM 
ones, instead of the plus and minus of the am 
ether. But its accumulation on the ruU 
glass bears great analogy to its accumulation 
the surface of the Leyden bottle, and cam 
perhaps be explained from any known mechai 
cal or chemical principle. See note on Gymnott 
1. 202 of this Canto. 

Cold from each point . 1. 839. See addltioi 
note, No. XIII. 

You bid gold-leaves, 1. 845. Alluding to. t 
very sensible electrometer improved by JM 
Bennet. It consists of two slips of gold-li 
suspended from a tin cap in a glass cylind< 
which has a partial coating w;ithout, conunm 
eating with the wooden pedestal. If a stick 
sealing wax be rubbed for a moment on a d 
cloth, and then held in the air at the distance 
two or three feet from the cap of this instrumci 
the ^old leaves separate, such is its astonish! 
sensibility to electric influence ! (See Bennet 
electricity, Johnson, Lond.) The nerves 
sense of animal bodies do not seem to be affect 
by less quantities of light or heat ! 



Canto /.] 



VBaETATXOir, 



Through her fine limbs the mimic lightnings 

dart. 
And flames innocuous eddy round her heart ; 
O'er her fair brow the kindling lustres glare, 
Blue rays diverging from her bristling hair ; 
While some fond youth the kiss ethereal sips, 
And soft fires issue from their meeting lips* 
So round the virgin saint in silver streams 
The holy halo shoots its arrowy beam/s. 

" You crowd in coated jars the denser fire. 
Fierce the thin glass, and fuse the blazing 

wire ; 860 

Or dart the red flash through the circling band 
Of youths and timorous damsels, hand in hand. 
—Starts the quick ether through the fibre trains 
Of dancing arteries, and of tingling veins. 
Goads each fine nerve, with new sensation 

thrill'd, 
Bends the reluctant limbs with power unwilled ; 
Palsy's cold hands the fierce concussion own. 
And life clings trembling on her tottering 

throne.— 

T/i€ holy halo, 1. 358. I believe it is not 
kuown with certainty at what time the painters 
first introduced the luminous circle round the 
head to import a saint or holy person. It is 
now become a part of the symbolic language of 
painting, and it is much ta be wished that this 
kind of hieroglyphic character was more frequent 
in that art ; as it is much wanted to render his- 
toric pictures both more intelligible, and more 
sublime ; and why should not painting as well 
as poetry express itself in a metaphor, or in in- 
distinct allegory ? A truly great modem painter 
lately endeavoured to enlarge the sphere of pic- 
torisd language, by putting a demon behind the 
pillow of a wicked man on his death bed. Which 
unfortunately for the scientific part of painting, 
the cold criticism of the present day has depre- 
ciated ; and thus barred perhaps the only road to 
the farther improvement in this science. 

With new sensation thrilVd, 1. 365. There is pro- 
bably a system of nerves in animal bodies for the 
purpose of perceiving heat ; since the degree of 
this fluid is so necessary to healt}i that we be- 
come presently injured either by its access or de- 
fect ; and because almost every part of our 
bodies is supplied with branches from different 
pairs of nerves, which would not seem necessa- 
ry for their motion alone. It is therefore pro- 
bable, that our sensation of electricity is only of 
its violence in passing through our system by its 
suddenly distending the muscles, like any other 
mechanical 'violence ; and that it is in general 
pain alone that we feel, and not any sensation 
analogous to the specific quality of the object. 
[Nature may seem to have been niggardly to man- 
kind in bestowing upon them so few senses ; 
since a sense to have perceived electricity, and 
another to have perceived magnetism, might 
have been of great service to them, many ages 
before these fluids were discovered by acciden- 
tal experiment ; but it is possible an increased 
number of senses might have incommoded us by 
adding to the size of our bodies. 

Palsy* s cold hands. 1. 367. Paraljrtic limbs are 
in general only incapable of being stimulated in- 
to action by the power of the will ; since 
the pulse continues to beat and the fluids 
%Q be absorbed in them ; and it commonly hap- 
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Sd from dark clouds the playful lightning 

springs, S69 

Rives the firm oak, or prints the Fairy-rings. 

2. " Nymphs ! on that day ye shed from lu- 
cid eyes. 
Celestial tears, and breathed ethereal sighs ! 
When Richman rear'd, by fearless haste be- 

tray'd. 
The wiry rod in Nieva*s fatal shade ;— 
Clouds o'er the sage with fringed skirts succeed. 
Flash follows flash, the warning corks recede ; 
Near and more near he eyed with fond amaze 
The silver streams, and watch'd the sapphire 

blaze; 
Then burst the steel, the dart electric sped, 379 
And the bold sage lay number'd with the dead ! 
Nymphs ! on that day ye shed from lucid eyes 
Celestial tears, and breathed etherial sighs ! 

S. " You led your Franklin to your glazed 
retreats. 
Your air-built castles, and your silken seats ; 

pens, when paralytic people yawn and stretch 
themselves, (which is not a voluntary motion,) 
that the affected limb moves at the same time» 
The temporary motion of a paralytic limb is 
likewise caused by passing the electric shock 
through it ; which would seem to indicate some 
anal<^ between the electric fluid and the ner- 
vous fluid, which is separated from the blood 
by the brain, and thence diffused along the nerves 
for the purposes of motion and sensation. It 
probably destroys life by its sudden opansion of 
the nerves or fibres of the brain, in the same man- 
ner as it fuses metals and splinters wood or 
stone, and remoVes the atmosphere, when it 
passes 'from one object to another in a dense 
state. 

Prints thefairy'-rings, 1. 370. See additional 
note. No. AlIJu 

When Richman reared, 1. 373. Dr. Richman, 
Professor of natural philosophy at Petersbui^h, 
about the year 1763, elevated an insulated me- 
tallic rod to collect the aerial electricity, as Dr. 
Franklin had previously done at Philadelphia ; 
and as he was observing the repulsion of the bidls 
of his electrometer approached too near the con- 
ductor, and receiving the lightning in his head 
with a loud explosion, was struck dead amidst 
his family. 

You lea your Franklin, 1. 383. Dr. Franklin 
was the first that discovered that lightning con- 
sisted of electric matter ; he elevated a tidl rod 
with a wire wrapped round it, and fixing the 
bottom of it into a glass bottle, <and preserving 
it from falling by means of silk-strings, he found 
it electrified whenever a cloud passed over it, re- 
ceiving sparks by his finger from it, and chaiv. 
ing coated phials. This great discovery taught 
us to defend houses and ships and temples from 
lightning, and also jx> understand, that people are 
alfvays perfectly safe in a room during a thunder 
storm tf they Jceep themselves at three or four feet 
distance from the walls ; for the matter of light- 
ning in passing from the clouds to the earth, or 
from the earth to the douds, runs Uirough 
the walls of a house, the trunk of a tree, or 
other elevated object; except there be some 
moister body, as an animal, in contact with 
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Bade his bold arm invade the lowering sky, 
And seize the tiptoe lightnings, ere they fly ; 
0*er the young sage your mystic mantle spread, 
And wreath'd the crown electric round his 

head- 
Thus when on wanton wing intrepid Love 
Snat«h*d the raised lightning from the arm of 

Jov»; S90 

Quick o*er his knee the triple bolt he bent. 
The clustered darts and forky arrows rent, 
Snapp'd with illumined hands each flaming shaft. 
His tingUng fingers shook, and stamp'd and 

laugh*d ; 
Bright o*er the floor the scattered fragments 

blazed. 
And gods retreating trembled as they gazed ; 
The immortal sire, indulgent to his child, 
Bow'd his ambrosial locks, and heaven relenting 

smiled. 

VIII. " When air's pure essence joins the 
vital flood. 
And with phosphoric acid dyes the blood, 400 
Your virgin trains the transient heat dispart, 
And lead the soft combustion round the heart ; 



them, or nearly so ; and in that case the light- 
ning leaves the wall or tree, and passes through 
the animal ; but as it can pass through met^s 
with still greater facility, it will leave animal 
bodies to pass through metallic ones. 

If a person in the open air be surprized by a 
thunder storm, he will know his danger by ob- 
serving on a second watch the time which passes 
between the flash and the crack, and reckoning 
a mile for every four seconds' and a half, and a 
little more. For sound travels at the rate of 
1142 feet in a second of time, and the velocity of 
light through such small distances is not to be 
estimated. In these circumstances a person will 
be safer by lying down on the ground, than erect, 
and still safer if within a few feet of his horse ; 
which being then a more elevated animal will 
receive the shock in preference as the doud passes 
over. See additional notes, No. XIII. 

Intrepid Love, 1. S89. This allegory is uncom- 
monly beautiful, representing Divine Justice as 
disarmed by Divine Love, and relenting of his 
purpose. It is expressed on an agate in the Great 
X>uke*s collection at Florence. Spence. 

Transient heat dispart. 1. 401. Dr. Crawford 
in his ingenious work on animal heat has en- 
deavoured to prove, that during the combination 
of the pure part of the atmosphere with the 
phl<^istic part of the blood, much of the matter 
of the heat is given out from the air ; and that 
this is the great and perpetual source of the heat 
of animals ; to which we may add that the phos- 
phoric acid is probably produced by this com- 
bination ; by which acid the colour of the blood 
18 changed in the lungs from a deep crimson to a 
bright scarlet. There seems to be however an- 
other source of animal heat, though of a similar 
nature ; and that this is from the chemical combi- 
nations produced in all the glands ; since by what- 
ever cause any glandular secretion is increased, 
as by friction or topical inflammation, the heat 
of that part becomes increased at the same time ; 
thus after the hands have been for a time im- 



Life's holy lamp with fires successive feed. 
From the crown' d forehead to the prostrate 

weed. 
From earth's proud realms to all that swim or 

sweep 
The yielding ether or tumultuous deep. 
You swell the bulb beneath the heaving lawn. 
Brood the live seed, unfold the bursting spawn ; 
Nurse with soft lap, and warm with fragrant 

breath 
The embryon panting in the arms of death ; 410 
Youth's vivid eye with living light adorn. 
And fire the rising blush of beauty's golden 

mom. 

** Thus when the egg of night, on chaos hurl'd, 
Burst, and disclosed the cradle of the world ; 
First from the gaping shell refulgent sprung 
Immortal Love, his bow celestial strung ;— 
O'er the wide waste his gaudy wings unfold. 
Beam his soft smiles, and wave his curls of 

gold ;— 
With silver darts he pierced the kindling 

frame. 
And lit with torch divine the ever-livinf 

flame." 420 



mersed in snow, on coming into a wai*ni room, 
they become red and hot, without any increased 
pulmonary action. Besides this there would 
seem to be another material received from tiie 
air by respiration : which is so necessary to life, 
that the embryon must learn to breathe almost 
within a minute after its birth, or it dies. Hie 
perpetual necessity of breathing shows, that the 
material thus acquired is perpetually consuming 
or escaping, and on that account requires ptf- 
petual renovation. Perhaps the spirit of anima- 
tion itself is thus acquired from the atmosphere, 
which if it be supposed to be finer or more subtle 
than the electric matter, could not long be re- 
tained in our bodies, and must therefore require 
perpetual renovation. 

7%?*^ when the egg ofniglit, 1. 413. There were 
two Cupids belonging to the ancient mythol^y, 
one much elder than the other. The elder Cu- 
pid, or Eros, or Divine Love, was the first that 
came out of the great egg of night, which float- 
ed in chaos, and was broken by the horns of the 
celestial bull, that is, was hatched by the warmtk 
of the spring. He was winged and armed, and 
by his arrows and torch pierced and vivified all 
tnings, producing life and joy. Bacon, vol. V. p. 
197. Quarto edit. Lond. 1778. " At this time, 
^says Aristophanes,) sable- winged might pro- 
auced an egg, from whence sprung up like a 
blossom Eros, the lovely, the desirable, with .his 
glossy golden wings." Avibus. Bryant's My- 
thology, vol. II. p. 360. Second edit. This 
interesting moment of this sublime allegory Mrs. 
Coswaj has chosen for her very beautiful paint- 
ing. She has represented Eros or Divine Love 
with large wings having the strength of the 
eagle's wings, and the splendour of the pea* 
cock's, with his hair floating in the form of 
flame, and with a halo of light vapour round 
his head ; which illuminates the painting ; while 
he is in the act of springing forwards, and wiA 
his hands separating the elements. 
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The goddess paused, admired with con- 
scious pride 
The effulgent legions marshalM by her side, 
Forms sphered in fire with trembling light 
array' d, [shade ; 

Ens without weight, and substance without 
And, while tumultuous joy her bosom warms. 
Waves her white hand, and calls her hosts to arms. 

" Unite, illustrious nymphs ! your radiant 
powers, 
Call from their long repose the yemal hours. 
Wake with soft touch, with rosy hands unbind 
The struggling pinions of the western wind ; 
Chafe his wan cheeks, his ruffled plumes repair. 
And wring the rain drops from his tangled hair. 
Blaze round each frosted rill, or stagnant wave. 
And charm the Naiad from her silent cave ; 434f 
Where, shrined in ice, like Niobe she mourns. 
And clasps with hoary arms her empty urns. 
Call your bright myriads, trooping from afar. 
With beamy helms, and glittering shafts of war; 
In phalanx firm the fiend of frost assail, 
Break his white towers, and pierce his crystal 
mail ; 440 



Of the western wind. 1. 430. The principal 
frosts of this counti*y are accompanied or pro- 
duced by a N. £. wmd, and the thaws by a S. 
W. wind ; the reason of which is that the N. E. 
winds consist of regions of air brought from the 
north, which appear to acquire an easterly di- 
rection as they advance. The surface of the 
earth nearer the jwle moves slower than it does 
in our latitude ; whence the regions of air 
brought from thence, move slower, when they 
arrive hither, than the earth's surface with 
which they now become in contact ; that 
is, they acquire an apparent easterly direction, 
as the earth moves from west to east faster than 
this new part of its atmosphere. The S.W. 
winds on the contrary consist of regions of air 
brought from the south, where the surface of the 
earth moves faster than in our latitude ; and have 
therefore a westerly direction when they arrive 
hither by their moving faster than the simace of 
the earth, with whicii they are in contact ; and 
in general the nearer to the west and the greater 
the velocity of these winds the warmer they 
should be in respect to the season of the year, 
since they have been brought more expeditiously 
from the south, than those winds which have 
less westerly direction, and have thence been 
less cooled in their passage. 

Sometimes I have observed the thaw to com- 
mence immediately on the change of the wind, 
even within an hour, if I am not mistaken, or 
sooner. At other times the S. W. wind has 
continued a day, or even two, before the thaw 
has commenced ; during which time some of the 
frosty air, which had gone southwards, is driven 
back over us ; and in consequence has taken a 
westerly direction, as well as a southern one. 
At other times I have observed a frost with a 
N. E. wind every morning, and a thaw with a 
S. W. wind every noon for several days to- 
gether. See additional notes. No. XXX 1 1 1. 

Thejiend of frost, 1. 439. The principal in- 
jury done to vegetation by frost is from the ex- 
pansion of the water contained in the vessels of 



To Zembla's moon-bright coasts the tyrant bear, 
And chidn' him howling to the Northern Bear. 

<< So when enormous Grampus, issuing forth 
From the pale r^ons of the icy North ; 
Waves his broad tail, and opes his ribbed mouth, 
And seeks on winnowing fin the breezy South ; 
From towns deserted rush the breathless hosts, 
Swarm round the hills, and darken all the 

coasts; 
Boats follow boats along the shouting tides. 
And spears and javelins pierce his blubber^ 

sides ; 450 

Now the bold sailor, raised on pointed toe. 
Whirls the wing'd harpoon on the slimy foe ; 
Quick sinks the monster in his oozy bed. 
The blood-staiii'd surges circling o'er his head, 
Steers to the frozen jtole his wonted track, 
And bears the iron tempest on his back. 

X. « On wings of flame, ethereal virgins ! 
sweep 
O'er earth's fair bosom, and complacent deep ; 
Where dwell my vegetative realms benumb'd, 
In buds imprison' d, or in bulbs intomb'd, 460 

plants. Water converted into ice occupies a 
greater space than it did before, as appears by 
the bursting of bottles filled with water at the 
time of their freezing. Hence frost destroys 
those plants of our island first, which are most 
succulent ; and the most succulent parts first of 
other plants ; as their leaves and last year's 
shoots ; ^e vessels of which are distended and 
burst by the expansion of their freezing fluids, 
while the drier or more resinous plants, as pines, 
yews, laurels, and other ever-greens, are less lia- 
ble to injury from cold. The trees in valleys are 
on this account more injured by the vernal frt>sta 
than those on eminences, because their early 
succulent shoots come out sooner. Hence fruit 
trees covered by a six-inch coping of a wall are 
less injured by the vernal frosts, because their 
being shielded from showers and the descending 
night-dews has prevented them from being moist 
at the time of their being frozen ; which cir- 
GumstMice has given occasion to a vulgar error 
amongst gardeners, who suppose frost to descend. 

As the common heat of the earth in this cli- 
mate is 46 d^rees, those tender trees which wiU 
bear bending down, are easily secured from the 
frost by spreading thcsm upon the ground, and 
covering mem with straw or fern. This parti- 
cularly suits fig trees, as they easily bear bending 
to the ground, and are fru*ni8hed with an acrid 
juice, which secures them from the depredations 
of insects ; but are nevertheless liable to be eaten 
by mice. See additional notes. No. XII. 

Inbudsimprisi/iCd, 1.460. The buds and bulbs 
of plants constitute what is termed by Linneus 
the Hybemaculum, or winter cradle of the em- 
bryon vegetable. The buds arise from the bark 
on the branches of trees, and the bulbs from tht 
caudex of bulbous-rooted plants, or the part from 
which the fibres of the root are produced : they 
are defended fr^om too much moisture, and from 
frosts, and from the depredations of insects, by 
various contrivances, as by scales, hairs, resin- 
ous varnishes and by acrid rinds. 

The buds of trees ^e of two kinds, either 



4 



22 



EOONOBnr OF 



[Canto I, 



Pervade, pellucid forms ! their irald retreat, 
Ray from bright urns your viewless floods of 

heat ; 
From earth's deep wastes electric torrents pour. 
Or shed from heaven the scintillating shower ; 



flower.buds or leaf buds ; the former of these 
produce their seeds and die ; the latter produce 
other leaf buds or flower buds and die. So 
tiiat all the buds of trees may be considered 
as annual plants, having their embryon produced 
during the preceding summer. The same seems 
to happen with reelect to bulbs ; thus a tulip 
produces annually one flower-bearing bulb, 
sometimes two, and several leaf-bearing bulbs ; 
and then the old root perishes. Next year the 
flower-bearin|r bulb produces seeds and other 
bulbs and perishes ; wnile the leaf-bearing bulb, 
producing other bulbs only, perishes likewise ; 
these circumstances establish a strict analogy 
between bulbs and buds. See additional notes. 
No. XIV. 

Viewless floods of heat, L 462. The fluid matter 
of heat, or calorique, in which all bodies are 
immersed, is as necessary to vegetable as to 
animal eiustence. It is not yet determinable 
whether heat and light be different materials, or 
modifications of the same materials, as they have 
some properties in common. They appear to be 
both of them equally necessary to vegetable 
health, since without light green vegetables be- 
come first yeUow, that is, they lose the blue 
colour, which contributed to produce the green ; 
and afterwards they also lose the yellow and be- 
come white ; as is seen in cdlery blanched or 
etiolated for the table by excluding the light 
from it. 

The upper surface of leaves, which I suppose 
to be their oi^an of respiration, seems to require 
light as well as air ; .since plants which grow in 
windows on the inside of houses are eqiudly so- 
licitous to turn the ujpper side of their leaves to~ 
the light. Vegetables at the same time exsude 
or perspire a great quantity from their leaves, 
as animals do from their lungs ; this perspi- 
rable matter as it rises from their tme 
^ vessels, (perhaps much finer than the pores of 
animal skms,) is divided into inco;iceivable te- 
nuity ; and when acted upon by the sun's light 
appears to be decomposed, the hydrogene be- 
comes a part of the v^etable, composing oils 
or resins ; and the oxygene combined with light 
or calorique ascends, producing the pure part of 
the atmosphere or vital air. Hence during the 
light of the day vegetables give up more pure air 
than their respiration injures ; but not so in the 
night, even though equally exposed to warmth. 
This single fact would seem to show, that light 
is essentially different from heat ; and It is per- 
^ haps by its combination with bodies that tneir 
combined or latent heat is set at liberty, and 
becomes sensible. See additional notes, No. 
XXXIV. 

Electric torrents pour, 1. 468. The influence of 
electricity in forwarding the germination of 
plants and their growth seems to be pretty wcdl 
established ; though Mr. Ingenhouz did not suc- 
ceed in his experiments, and thence doubts the 
success of those of oUiers ; and though M. Ron- 
land from his new oqperiments believes, that 
neither positive nor n^ative electricity incraases 
vegetation ; both which philosophers had pre- 
viously been supporters of the contrary doctrme : 
for many other naturalists have since repeated 
their experiments relative to this object, and 



Fierce the dull root, relax its fibre-trains. 
Thaw the thick blood, which lingers in its veins; 
Melt with warm breath the fragrant gums, that' 

bind 
The expanding foliage in its scaly rind ; 
And as in air the laughing leaflets play. 
And turn their shining bosoms to the ray, 4/30 
Nymphs ! with sweet smile each openiog flower 

invite, 
And on its damask eyelids pour the light, 

« So ^ shall my pines, Canadian wilds that 

shade. 
Where no bold step has pierced the tangled glade, 
High-towering palms, that part the southero 

flood 
With shadowy isles and continents of wood. 
Oaks, whose broad antlers crest Britannia'* 

plain. 
Or bear her thunders o'er the conquer'd main. 
Shout, as you pass, inhale the genial skies. 
And bask and brighten in your beamy eyes ; 480 
Bow their white heads, admire the changing 

clime. 
Shake from their candied trunks the tinkling 

rime; 
With bursting buds their wrinkled barks adorn, 
And wed the timorous floret to her thorn ; 



their new results have confirmed their former 
one. Mr. D'Ormoy and the two Roziers have 
found the same success in numerous experiments 
which they have made in the two last years ; 
and Mr. Carmoy has shown in a convincing 
manner that electricity accelerates germination. 

Mr. D'Ormoy not only found vai'ious seeds to 
v^etate sooner, and to grow taUer, which w^ere 
put upon his insulated table and supplied with 
electricity, but also that silk- worms began to 
spin much sooner which were kept electrified 
than those of the same hatch which were kept 
ki the same place and manner, except that they 
were not electrified. These experiments of Mr. 
D'Ormoy are detailed at length in the Journal 
de Physique of Rozier, Tom. XXXV. p. gTO, 

M. jBartholon, who had before written a tract 
on this subject, and proposed ingenious methods 
for applying electricity to agriculture and garden- 
ing, has am repeated a numerous set of expe- 
riments ; and shows both that natural electricity, 
as well as the artificial, increases the growth of 
plants, and the germination of seeds ; and op- 
poses Mr. Ingenhouz by-very numerous and con- 
clusive facts. lb. Tom. XXXV. p. 401. 

Since by the late discoveries or opinions of the 
chemists thei*e is reason to believe that water is 
decomposed in the vessels of vegetables ; and 
that the hydrogene or inflammable air, of which 
it in part consists, contributes to the nourish- 
ment of the plant, and to the production of its 
oils, resin, gums, sugar, &c. and lastly as elec- 
tricity decomposes water into these two airs 
termed oxygene aud hydrogene, there is a pow^er- 
ful anal(^y to induce us to believe that it acce- 
lerates or contributes to the growth of vegetation, 
aud like heat may possibly enter into combina- 
tion with many bodies, or form the basis of some 
yet unanalyzed acid. 
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Deep strike their roots, their lengthening tops 

revive. 
And all my world of foliage wave, alive. 

" Thus with hermetic art the adept comhines 
The royal acid with cobaltic mines ; 
Marks with quick pen, in lines unseen portray' d, 
The blushing mead, green dell, and dusky glade ; 
Shades with pellucid clouds the tintless field, 
And all the future group exists conoeal'd ; 492 
Till waked by fire the dawning tablet glows, 
Green springs the herb, the purple floret blow s, 
Hills, vales, and woods, in bright succession rise» 
And all the living landscape charms his eyes. 

XI. « With crest of gold should sultry 
Sirius glare. 
And with his kindling tresses scorch the air ; 
With points of flame the shafts of summer arm 
And bum the beauties he designs to warm ;•— 
—So erst when Jove his oath extorted mourn'd, 
And clad in glory to the fair retum*d ; 602 

While Loves at forky bolts their torches light, 
And resting lightnings gild the car of night ; 
His blazing form the dazzled maid admired, 
Met with fond lips, and in his arms expired. 
Nymphs ! on light pinions lead your banner'd 

hosts 
High o'er the cliffs of Orkney's gulfy coasts ; 
Leave on your left the red volcanic light, 
Which Hecla lifts amid the dusky night ; 510 
Mai'konthe right the Dofrine'ssnow-captbrow, 
Where whirling Maelstrome roars and foams 
below ; [bends 

Watch with unmoving eye, where Cepheos 
His triple crown, his sceptred hand extends ; 
• WTiere studs Cassiope with stars unknown 
Her golden chair, and gems her sapphire zone ; 



ThiLS vnth hermetic art. 1. 487. The sympa- 
thetic inks made by zaflre dissolved in the ma- 
rine and nitrous acids have this curious property, 
that being brought to the fire one of them be- 
comes gi'cen and the other red, but what is more 
wonderful, they again lose these colours, (unless 
the heat has,been too great,) on their being a^in 
withdrawn from the fire. Firescreens have 
been thus painted, which in the cold have shown 
only the trunk and branches of a dead tree, and 
sandy hills, which on their approach to the fire 
have put forth green leaves ana red flowers and 
grass upon the mountains. The process of 
making these inks is very easy ; take zafFre, as 
sold by the druggists, and dij^est it in aqua regia, 
and the caJx of cobalt will be dissolvea ; which 
solution must be diluted with a little common 
water to prevent it from making too strong an 
impression on the paper ; the colour when the 

?aper is heated becomes of a fine green-blue, 
f za£Ere or regulus of cobalt be <0ssolved in 
the same manner in s]^rit of nitre, or aqua 
fortis, a reddish colour is produced on exposing 
the paper to heat. Chemical Dictionary by 
Mr. Keir, Art. Ink, Sympathetic. 

With stars wnJmown, 1. 515. Alluding to the 
tftar which appeared in t^e chair of Cassiopea in 



Where with vist convolution Draco holds 
The ecliptic axis in his scaly folds, 
O'er half the skies his neek enormous rears, 519 
And with immense meanders parts the Bears ; 
Onward, the kindred Bears with footstep rude 
Dance round the i>ole, pursuing and pursued. 

'' There in her azinre coif and starry stole. 
Gray twilight sits, and rules the slumbering 

pole ; [coast. 

Bends the pale moon-beams round the sparkling 
And strews with livid hands eternal frost. 
There, Nymphs ! alight, array your dazzling 

powers. 
With sudden march alarm the torpid hours ; 
On ice-built isles expand a thousand sails. 
Hinge the strong helms, and catch the frozen 

gales. 590 



the year 1572, which at first surpassed Jupiter 
in magnitude and brightness, diminished by 
degrees and disappeared in 18 months ; it alarm- 
ed all the astronomers of the age, and was es- 
teemed a comet by some. 

On ice bviU-isles, 1. 529. There are many 
reasons to believe, from the accounts of travel- 
lers and navigators, that the islands of ice in 
the higher northern latitudes as well as the Gla- 
ciers on the Alps continue perpetually to increase 
in bulk. At certain times in the ice-mountains 
of Switzerlsind there happen cracks whidi have 
shown the great thickness of the ice, as some of 
these cracks have measured three or four hundred 
ells deep. The great islands of ice in the northern 
seas near Hudson's bay have been observed to 
have been immersed above one hundred fathoms 
beneath the surface of the sea, and to have risen 
a fifth or sixth part above the surface, and to have 
measured between three and four miles in cir** 
cumference. Phil. Trans. No. 465. Sect. 2. 

Dr. Lister endeavoured to show that the ii*« 
of sea- water contains some salttmd perhaps less 
air than common ice, and that it is therefore 
much more difficult of solution ; whence he ac^ 
counts for thei' perpetual and great increase of 
these floating islands of ice. Philos. Trans. 
No. 169. 

As by a famous experiment of Mr. Boyle's it 
appears that ice evaporates very fast in severe 
frosty weather when the wind blows upon it ; 
and as ice in a thawing state is known to contain 
six times more cold than water at the same de- 
gree of sensible coldness, it is easy to understand 
that winds blowing over islands and continents 
of ice perhaps much below nothing on Farenheit's 
scale, and coming from thence into our latitude, 
must bring great degrees c^ cold along with 
them. If we add to this the quantity of c(AA 
produced by the evaporation of the water as 
well as by the solution of the ice, we cannot 
doubt but that the northen ice is the principal 
source of the coldness of our winters, and that 
it is brought hither by the regions of air blow- . 
ing from the north, and which take an apparent 
eastei'ly direction by their coming to a part of 
the surface of the earth which moves faster 
than the latitude they come from. Hence ih» 
increase of the ice in the p<^ar regions by in- 
creasing the cold of our climate adds at the same 
time to the bulk of the Glaciers of Italy ai)d 
Switzerland. 
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The winged rocks to feverish climates guide. 
Where fsdnting zephyrs pant upon the tide ; 
Pass, where to Ceuta Calpe's thunder roars, 
And answering echoes sliake tl^e kindred shores ; 
Pass, where with palmy plumes Canary smiles. 
And in her silver girdle binds her isles ; 
Onward, where Niger's dusky Naiad laves 
A thousand kingdoms with prolific waves. 
Or leads o'er golden sands her threefold tnun 
In steamy channels to the fervid main ; 540 
While swarthy nations crowd the sultry coast, 
Drink the firesh breeze, and hail the floating frost, 
Nymphs ! veil'd in mist, the melting treasures 

steer. 
And cool with arctic snows the tropic year. 
So from the burning line by monsoons driven, 
Clouds sail in squadrons o'er the darken'd 

heaven ; 
Wide wastes of sand the gelid gales pervade. 
And ocean cools beneath the moving shade. 



If the nations who inhabit this hemisphere of 
the globe, instead of destroying their seamen 
and esdiausting their wealth m unnecessary 
wars,' could be induced to unite their Is^ 
hours to navigate these immense masses of ice 
into the more southern oceans, two great ad- 
vantages would restdt to mankind, tne tropic 
countries would be much cooled by their solu- 
tion, and our winters in this latitude would be 
Tendered much milder for perhaps a century or 
two, till the masses of ice oecame again enor- 
mous. 

Mr. Bradley ascribes the cold winds and wet 
weather which sometimes happen in May and 
June to the solution of ice-islands accidentally 
floating from the north. Treatise on Husbandry 
and Gardening, Vol. II. p. 487. And adds, 
that Mr. Barmtm about the year 1718, in his 
voyage from Jamaica to England in the begin- 
ning of June, met with ice-islands coming from 
the north, which were surrounded with so ^preat 
a fog that the ship was in danger of striking 
upon them, and that one of them measured sixty 
miles in length. 

We have lately experienced an instance of ice- 
islands brought from the southeiTi polar regions, 
on which the Guardian struck at the beffinuing 
of her passagjB from the Cape of Good Hope to- 
wards Botany Bay, on L)ecember 23, 1789. 
These islands were involved in mist, were about 
one hundred and fifty fathoms long, and about 
fifty fathoms above the surface of the water. A 
part from the top of one of them broke off and 
' fell into the sea, causing an extraordinary com- 
motion in the water and a thick smoke all 
around it. 

Threefold train. 1. 5S9. The river Niger after 
traversing an immense tract of populous country 
is supposed to divide itself into three other great 
rivers. The Rio Gi*ande, the Gambia, and the 
Senegal. Gold dust is obtained from tiie sands 
of these rivers. 

Wide wastes of sand, 1. 547. When the sun is 
in the southern tro|)ic 36 deg. distant from the 
zenith, the thermometer is seldom lower than 
72 deg. at Gonder in Abyssinia, but it falls to 
60 or 5S deg. when the sun is immediately ver- 
tical ; so much does the approach of I'ain coun- 
teract the heat of the sun. Bnice's IVavels, 
vol. 8, p. 670. 
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KlI. << Should Solstice, stalking through the 
sickening bowers, 
the warm dew-drops, lap the falliug 
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Kneel with parch'd lip, and bending from its 

brink 
From dripping palm the scanty river drink ; 
Nymphs ! o'er the soil ten thousand points erect, 
And high in air the electric flame collect. 
Soon shall dark mists with self- attraction shroud 
The blazing day, and sail in wilds of cloud ; 
Each silvery flower the streams aerial quaff, 
Bow her sweet head, and infant harvest lauglb 

" Thus when Elijah mark'd from Carmel's 

brow 
In bright expanse the briny flood below ; 560 
RoU'd his red eyes amid the scorching air, 
Smote his firm breast, uid breathed his ardent 

prayer ; 
High in the midst a massy altar stood, 
And slaughter'd offerings press'd the piles of 

wood; 
While Israel's chiefs the sacred hill surround, 
And famish'd armies crowd the dusty ground ; 
While proud Idolatry was leagued with deiurth, f 
And wither'd Famine swept the desart earth.— 
" Oh! mighty Lord! thy wo -worn servant 

hear, 
Who calls thy name in agony of prayer ; b^ 
Thy times dishonour' d, and thy prophets slain, 
Lo ! I alone survive of all thy train ! — 
Oh send from heaven thy sacred fire, — and pour 
O'er the parch'd land the salutary shower, — 
So shall thy priest thy erring flock recal, — 
And speak in thunder, thou art Lord of all." 



Ten thousand points erect. 1. 653. The eola- 
tion of water in air or in calorique, seems to 
acquire electric matter at the same time, as ap- 
pears from an experiment of Mr. Bennet. He 
put some live coals into an insulated funnel of 
metal, and throwing on them a little vrater ob- 
served that the ascending stream was electrised 
plus, and the water which descended througb 
the funnel was electrised minus. Hence it ap- 
pears that though clouds by their change of 
form may sometiines become electrised minus, yet 
they have in general an accumulation of electri- 
city. This accumulation of electric matter also 
evidently contributes to support the atmosphe- 
ric vapour when it is condensed into the form of 
clouds, because it is seen to descend rapidly afttf 
the flashes of lightning have diminished its quan- 
tity; whence there is reason to conclude that 
very numerous metallic rods with fine points 
erected high in the air might induce it at any 
time to part with some of its water. 

If we may trust the theory of Mr. Lavoisier 
concerning the composition and decomposition 
of water, there would seem another source of 
thunder showers; and that is, that the tivo 
gasses termed oxygene gas or vital air, and hy- 
drogene gas or inflammable air, may exist in the 
summer atmosphere in a state of mixture but 
not of combination, and that the electi'ic spark 
or flash of lightning may combine them and 
produce water imtantaneously. ^ 
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He cried, and kneeling on the mountain-sands, i So fi'om fierce 
Stretch'd high in air his supplicating hands. 
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Descending flames the dusky shrine illume, 
Fire the 'wet wood, the sacred bull consume ; 
AVing'd from the sea the gathering m|sts arise. 
And floating waters darken all the skies ; 582 
The king with shifted reins his chariot bends, 
And wide o'er earth the airy flood descends ; 
With mingling cries dispersing hosts applaud, 
And shouting nations own the liring God.*' 

The goddess ceased, — the exulting tribes obey^ 
Start from the soil, and win their airy way ; 
The vaulted skies with sti'eams of transient rays 
Shine as they pass, and earth and ocean blaze. 



wars when lawless in<march8 
cease, 591 

Or liberty returns with laurel'd peace ; 

Bright fly the sparks, the colour'd lustres 
burn, 

Flash follows flash, and flame- wing' d circles 

turn ; 
Blue serpents sweep along the dusky air, 
Imp'd by long trains of scintillating hair ; 
Red rockets rise, loud cracks are heard on 

high. 
And showers of stars rush headlong from the 

sky, 
Bui*st, as in silver lines they hiss along, 
And the quick flash unfolds the gazing 
throng. 600 
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ARGUMENT. 

Address to the Gnomes. I. The Earth thrown from a volcano of the Sun; Us atmosj)here and oc 
Us journey through the zodiacs vicissUude of dayUight, and of seasons, 11. 11. Primeval isU 
Paradise, or the golden Age, Venus rising from the sea, 33. III. The first great earthquakes ,- 
tinents raised from the sea; the Moon thrown from a volcano, has no atmosphere, and is frozen 
earth* s diurnal motion retarded; Us axis more inclined; whirls wUh the moon round a new centre 
IF. Formation of Ume-stone by aqueous solution ; calcareous spar ; white marble ; ancient statt 
Hercules resting from his labours. Antinous. Apollo of Bdvidere. Venus de Medici. Laebt 
%abeth Foster, and Lady Melbowm by Mrs. Darner, 93. V. \. Ofmtyrasses. Whence the j>rodu 
of Salt by dutrUttion. Salt-nUnes at Cracow, 115. 2. Production of nitre. Mars and Venus cc 
by Vulcan, 143. 8. Production of iron. Mr. MicheVs improvement of artificial magnets. Us 
Steel in agriculture, navigation, war, 183. 4. Production rf Acids, whence Flint, Sea sand, Sdi. 
Asbestus, Flwrr, Onyx, Agate, Mocho, Opal, Saphire, Ruby, Diamond. Jupiter and Europa, 
VI. I. New subterraneous fires from fermentation. Production of Clays ; manufacture of I*orc 
in China; m Italy; in En^nd, Mr. Wedgewood^s works at Etruria in Staffordshire. Cameo 
Slave in Chains; of H(^, Figures on the Portland or Barberini vase explained, 271. 2. Coal; P^ 
Naphtha; Jet; Amber, Dr. Franklin* s discovery of disarming the Tempest of Us lightning. Ui 
of America; of Ireland; of France, 349. VII. Ancient central subterraneous fires. ProdticHi 
Tin, Copper, Zink, Lead, Mercury, Flatina, Chid and Silver. Destruction of Mexico. Slava 
Africa, 995, VIII, Destruction of the armies of Cambyses, 431. IX, Gnomes like stars of an 
rery. Inroads of the Sea stopped. Rocks cultivated, Hannibal passes the Alps, 499. X. Mi 
circtdates. Manures to Vegetables like Chyle to Animals. Plants rising from the Earth. St. J 
deUvered from Prison, 537. XI, Transmigration of Matter, Death and resuscitation of Adt 
Departure of the Gnomes, 565. 



And now the goddess with attention sweet 
Turns to the Gnomes, that circle round her feet ; 
Orb within orb approach the marshal'd trains, 
And pigmy legions darken all the plains : 
Thrice shout with silver tones the applauding 

hands, 
Bow, ere she speaks, and clap their fairy hands, 
So the tall grass, when noon-tide zephyr blows, 
Bends its green blades in undulating rows ; 
Wide o'er the -fields the billo¥ry tumult spreads, 
And rustling harvests bow their golden heads. 10 

I. '* Gnomes! your bright forms, presiding 

at her birth, 
Qung in fond squadrons round the new-bom 

earth; 
When high in ether, with explosion dire. 
From the deep craters of his realms of fire. 



From the deeji craters. I. 14. The existence of 
solar volcanoes is countenanced by their analogy 



The whirling sun this ponderous planet hni 
And gave the astonished void another Tvorlc 
When from its vaporous air, condensed by c 
Descending torrents into oceans roll'd ; 

to terrestrial, and lunar volcanoes ; and by 
Spots on the sun's disk, which have been she 
by Dr. Wilson to be excavations through 
luminous surface, and may be supposed tc 
the cavities from whence the planets and con 
were ejected by explosions. See additional no 
No. A. V. on solar volcanoes. 

WTien from Us vaporous air, 1. 17. If then 
leus of the earth was thrown out from the i 
by an explosion along with as large a quanif 
surrounoing hot vapour as its attraction w^o 
occasion to accompany it, the ponderous se 
fluid nucleus would take a spherical form from 
attraction of its own parts, which would becc 
an oblate spheroid from its diurnal revolnti 
As the vapour cooled) the water would be pr> 
pitated, and an ocean would surround the sph* 
cal nucleus with a superincumbent atmosphi 
The nucleus of the solar lava would likevi 
become harder as it became cooler. To un^ 
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And fierce attraction, with relentless force, 
Bent the reluctant wanderer to its course. 
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" Where yet the Bull with diamond -eye adorns 
The spring's fair forehead, and with golden 

horns ; 
Where yet the Lion cllmhs the ethereal plain, 
And shakes the summer from his radiant mane ; 
Where Lihra lifts her airy arm, and weighs. 
Poised in her silver halance, nights and days ; 
With paler lustres where Aquarius bums, 
And showers the still snow from his hoary urns } 
Your ardent troops pursued the flying sphere. 
Circling the starry girdle of the year ; SO 

While sweet vicissitudes of day and clime 
Mark'd the new annals of enascent time. 

ir. << You trod with printless step earth's 
— tender globe. 

While ocean wrapp'd it in his azure robe ; 
Beneath his waves her hardening strata spread, 
Raised her primeval islaftds from his bed. 



stand how the strata of the earth were afterwards 
formed from the sediments of this circumfluent 
ocean, the reader is referred to an ingenious Trea- 
tise on theTheory of the Earth by Mr. Whitehurst, 
'who was many years a watchmaker and engineer 
at Derby, but whose ingenuity, integrity, and 
humanity, were rarely equalled in any station of 
life. 

fFhile ocean wrapped, L 34^ See additional 
notes. No. XVI. on the production of calcareous 
earth. 

Her hardening ^rata spread, 1. 35. The granite, 
or moorstone, or porphyry, constitute the oldest 
part of the globe, smce the limestone, shells, 
coralloids, and other sea productions, rest upon 
them ; and upon these sea-productions are found 
clay, iron, coal, salt, and siliceous sand or grit- 
stone. Thus there seem to be three divisions of 
the globe distinctly marked ; the first I suppose 
to have been the original nucleus of the earth, or 
lava projected from the sun ; 2. over this lie the 
recrements of animal and vegetable matter pro- 
duced in the ocean ; and, 3, over these the recre- 
ments of animal and vegetable matter pro- 
duced upon the land. Besides these ibere are 
bodies which owe their origin to a combination 
of those already mentioned, as siliceous sand, 
fluor, alabaster; which seem to have derived 
their acids originally from the v^etable king- 
dom, and their earthy bases from sea-produc- 
tions. See additional notes. No. XVI. on cal- 
careous earth. 

Raised ker jmmeval islands, 1. 36. The nucleus 
of the earth, still covered with water, received 
perpetual increase by the immense quantities of 
shells and coralloids either annually produced 
and relinquished, or left after the death of the 
animals. These would gradually by their dif- 
ferent degrees of cohesion be some of them more 
and others less removable by the influence of 
solar tides, and gentle tropical breezes, which 
then must have probably extended from one p<de 



Stretcfa'd her wide lawn», and sunk her windkig 

dells, [shells. 

And deck'd her shores with corab, pearls, and 

" O'er those blest isles no ice-crown'd movn.. 
tains tower' d, 
No lightnings darted, and na tempests lower'a ; 
Soft fell the vesper-drops, coBdensed below, 41 
Or bent in air the rain-refracted bow. 
Sweet breathed the zephyrs, just perceived and 

lost; 
And brineless billows only kiss'd the coast ; 
Round the bright zodiac danced the Terna! 

hours. 
And Peace, the cherub, dwelt in mortal bowers ! 

^ So young Dione, nursed beneath the wavee, 
And rock'd by Nereids in their coral caves, 
Charm'd the blue sisterhood with playful wiles, 
Lisp'd her sweet tones, and tried her tender 

smiles. 50 

Then, on her beryl throne by Tritons borne. 
Bright rose the goddess like the star of mom ; 
When with soft fires the milky dawn he leads. 
And wakes to life and love the laughing meads ; — 
With rosy fingers, as uncurl'd they hung 
Round her fair brow, her golden locks she 

wrung ; 
O'er the smooth surge on silver sandals stood. 
And look'd enchantment on the dazzled flood. 
The bright drops rolling from her lifted arms. 
In slow meanders wander o'er her charms, 60 



of the sea, and were not exposed to the great or 
sudden variations of heat and cold, as is so well 
explained in Mr. Whiteburst's Theory of the 
Earth, chap. xvi. Whence the paradise of the 
sacred writers, and the golden age of the profane 
ones, seems to have had a real existence. Aa 
there can be no rainbow, when the heavens are 
covered with clouds, because the sun- beams are 
then precluded from falling upon the r^n-drops 
opposite to the eye of the spectator, the rainbow 
is a mark of gentle or partial showers. Mr. 
Whitehurst has endeavoured to show that the 
primitive islands were only moistened by nec» 
tumal dews and not by showers, as occurs at this 
day to the Delta of Egypt ; and is thence of opin- 
ion, that the rainbow had no existence till after the 
production of mountains and continents. As the 
salt of the sea has been gradually accumulating, 
being washed down into it from the recrements 
of animal and vegetable bodies; the sea must ori- 
ginally have been as fresh as river water ; and 
as it is not yet saturated with salt, must become 
annually more saline. See note on 1. 1 17 of this 
Canto. 

So young Dione, 1. 47. There is an ancient 

gem representing Venus rising out of the oce^n 

supnorted by two Tritons. I^om the formallnr 

of the design it would appear to be of great anti-. 

quity before the introduction of fine taste into 

the world. It is probable that this beautiful 

to the other ; for it is supposed the moon was ' allegory was originallv a hieroglyphic picture 

not yet produced, and that no storms or unequal (betore the invention of letters) descriptive of the 

winds had yet existence. formation of the earth from the ocean, which 

Hencethen the primeval islands had their grad- seems to have been an opinion of many of the 

ual origin, were raised but a few feetabove the level ^ most ancient philosophers. 
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Seek round her showy ^^^ their lucid track, 
Pearl her white shoulders, gem her ivory back, 
Round her fine waist and swelling bosom 

swim. 
And star with glittering brine each crystal 

limb. 
— The immortal form enamoured nature hail'd, 
And beauty blazed to heaven and earth, un- 

vaUM. 

III. " You ! who then, kindling after many 

an age, 
Saw with new fires the fint volcano rage, 
O'er smouldering heaps of livid sulphur swell 
At earth's firm centre, and distend her shell, 70 
Saw at each opening cleft the furnace glow. 
And seas rush headlong on the gulfs below.— 
Gnomes ! how you shriek*d ! when through the 

troubled air 
Roar'd the fierce din of elemental war ; 
When rose the continents, and sunk the main, 
And earth's huge sphere exploding burst in 

twain.— 
Gnomes ! how you gazed ! when fi'om her 

wounded side. 
Where now the south-sea heaves its waste of 

tide, 

The first volcano, 1. 68. As the earth, before 
the existence of earthquakes, was nearly level, 
and the gi*eatest part of it covered with sea ; 
when the first ^eat fires began deep in the in- 
ternal parts ot it, those parts would become 
much expanded ; this expansion would be grad- 
ually extended, as the heat increased, through 
the whole terraqueous globe of 7000 miles diam- 
eter; the crust would thence in many places 
open into fissures, which, by admitting the sea 
to flow in upon the fire, would produce not only 
a quantity of steam beyoAd calculation by its ex- 
pansion, but would also by its decomposition 
produce inflammable air and vital air in quanti- 
ties beyond conception, sufficient to effect those 
violent explosions, the vestiges of which all over 
the world excite our admiration and our study ; 
the difficulty of understanding how subterrane- 
ous fire could exist without the presence of air 
has disappeared since Dr. Priestley's discovery 
of such great quantities of pure air which con- 
stitute all the acids, and consequently exist in all 
saline bodies, as sea-salt, nitre, limestone, and in 
all calciform ores, as manganese, calamy, ochre, 
and other mineral substances. See an ingenious 
treatise on earthquakes by Mr. Michel in the 
Philos. Trans. 

In the first tremendous ignitions of- the globe, 
as the continents were heaved up, the vfuleys, 
which now hold the sea, were formed by the 
earth subsiding into the cavities made by the ris- 
ing mountains ; as the steam which raised them 
condensed ; which would thence not have any 
caverns of great extent remain beneath them, as 
some philosophers have imagined. The earth- 
quakes of modern days are of very small extent 
indeed compared to those of ancient times, and 
are ingeniously compared by M. de Luc to the 
operations of a mole-hill, where from a small 
cavity arc raised from time to time small quanti- 
ties of lava or pumice stone. Monthly Review, 
June, 1790. 



Rose on swift wheels the moon's reftilgent cvi 
Circling the solar orb, a sister-star, 80 

Dimpled with vales, with shining hills eiD* 

boss'd. 
And roll'd round earth her airless realms of 

frost. 

<* Gnomes ! how you trembled ! w^ith the 
dreadful force, 
When earth recoiling stagger 'd fi'om her course; 
When, as her line in slower circles spun. 
And her shock' d axis nodded from the sun. 



TJie moo7i's refulgent car. 1. 79. See additicMul 
notes. No. X V. on solar volcanoes. 

Her airless realms of frost. 1. 82. If the mmn 
had no atmosphere at the time of its elevatioo 
from the earth ; or if its atmosphere -was after- 
wards stolen from it by the earth's attraction; 
the water on the moon would rise quickly iiito 
vapour ; and the cold produced by a certain quaa* 
tity of this evaporation would congeal the re- 
mainder of it. Hence it is not probable that the 
moon is at present inhabited, but as it seems to 
have suffered and to continue to suffer much by 
volcanoes, a sufficient quantity of air may in 
process of time be generated to produce an atm»> 
sphere ; which may prevent its heat from so ean- 
ly escaping, and its water from so easily evnis- 
rating, and thence become fit for the prodacuoa 
of v^etables and animals. 

That the moon possesses little or no atmo- 
sphere is deduced from the undiminished lust^ 
of the stars, at the instant when they emergs 
from behind her disk. That the ocean of the 
moon is frozen, is confirmed from there being no 
appearance of lunar tides ; which, if they exist- 
ed, would cover the part of her disk nearest the 
earth. See note on Canto III. 1. 61. 

WTien earth recoiling, 1. 84. On suppositiia 
that the moon was thrown from the earth by the 
explosion of water or the generation of other va- 
pours of greater power, the remaining part of 
the globe would recede from its orbit in one di- 
rection as the moon receded in another, and that 
in proportion to the respective momentum <^ 
each, and would afterward revolve round their 
common centre of gravity. 

If the moon rose from any part of the earth 
except exactly at the line or poles, the shock 
would tend to turn the axis of the earth out <rf 
its previous direction. And as a mass of matter 
rising from deep parts of the globe would have 
previously acquired less diurnal velocity than the 
earth's surface from whence it rose, and would 
consequently so much retard the motion of the 
earth round its axis. 

When the earth thus- receded the shock would 
overturn all its buildings and forests, and the 
water would rush with inconceivable violence 
over its surface towards the new satellite, from 
two causes, both by its not at first acquiring- the 
velocity with which the earth receded, and by 
the attraction of the new moon, as it leaves the 
earth ; on these accounts at first there would be 
but one tide till the moon receded to a greater 
distance, and the earth moving round a common 
centre of gravity between them, the water on 
the side farthest from the moon would acquire a 
centrifugal force in respect to this common cen- 
tre between itself and the moon. 
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With dreadful inarch the accumulated main 
Swept her vast wrecks of mountain, vaTe, and 

plain; 
And, while new tides their shouting floods unite, 
And hail their queen, fair regent of the night ; 90 
Chain* d to one centre whirl' d the kindred 

spheres, 
And mark'd with lunar cycles solar years. 



IV. 



u 



Gnomes ! you then hade dissolving 

shells distil 
From the loose summits of each shattered hill, 
To each fine pore and dark interstice flow, 
And fill with liquid chalk the mass below. 
Whence sparry forms in dusky caverns gleam 
With bon'ow'd light, and twice refract the 

beam ; 
While in white beds congealing rocks beneath 
Court the nice chissel, and desire to breathe. 100 

<< Hence wearied Hercules in marble rears 
His languid limbs, and rests a thousand years ; 



Dissolving shells distU. 1. 93. The' lime-stone 
rocks have had their origin from shells formed 
beneath the sea, the softer strata gradually dis- 
solving and filling up the interstices of the harder 
ones, afterwards when these accumulations of 
shells were elevated abo^e the waters the upper 
strata became dissolved by the actions of the air 
and dews, and^ filled up the interstices beneath, 
producing solid rocks of different kinds from the 
coarse lime-stones to the finest marbles. When 
those lime-stones have been in such a situation 
that they could form perfect crystals they are 
called spars, some of which possess a double re- 
fraction, as observed by iMr Isaac Newton. 
When these crystals are jumbled together or 
mixed with some colouring impurities it is 
termed marble, if its texture be equable and 
firm ; if its texture be coarse and porous yet 
hard, it is called lime-stone; if its texture be 
very loose and porous it is termed chalk. In 
some rocks the shells remain almost unchanged 
and only covered, or bedded with lime-stone, 
which seems to have been dissolved and sunk 
down amongst them. In others the softer shells 
and bones are dissolved, and only shai'ks' , teeth 
or harder echini have preserved their form in- 
veloped in the chalk or lime-stone ; in some 
marbles the solution has been complete and no 
vestiges of shell appear, as in the white kind 
called statuary by the workmen. See addit. 
notes, No. X V I. 

Hence wearied Hercules* I. 101. Alluding to 
the celebrated Hercules of Glyco resting after 
his labours ; and to the easy attitude of Anti- 
nous ; the lofty step of the Apollo of Belvidere ; 
and the retreating modesty of the Venus de Me- 
dici. Many of the designs by Roubiliac in 
Westminster Abbey are uncommonly poetical ; 
the allegory of Time and Fame contending for 
the trophy of General Wade, which is here al- 
luded to, is beautifully told ; the wings of Fame 
are still expanded, and her hair still floating in 
the air ; which not only shows that she has that 
moment arrived, but also that her force is not 
yet expended ; at the same time, that the old 
figure of Time with his disordered wings is 
rather leaning backwards and yielding to her 



29 

Still, as he leans, shall young Antinous please 
With careless grace, and unaffected ease ; 
Onward with loftier step Ajrallo spring, 
And launch the unerring an'ow from the string ; 
In Beauty's bashful form, the veil unfurl' d. 
Ideal Venus win the gazing world. 
Hence on Roubiliac's tomb shall Fame sublime 
Wave her triumphant wings, and conquer 

Time; 110 

Long with soft touch shall Damer's chissel 

charm. 
With grace delight us, and with beauty warm ; 
Foster's fine form shall hearts unborn engage. 
And Melbourn's smile enchant another age. 

V. /< Gnomes ! you then taught transuding 
dews to pass 
Through time-fallen woods, and root-inwove 

morass 
Age after age ; and with filtration fine 
Dispart, from earths and sulphurs, the saline. 

I. << Hence with diffusive salt old ocean 
steeps 
His emerald shallows, and his sapphire deeps. ISO 



impulse, and must apparently in another instant 
be 4]uven from his attack upon the trophy. 

Foster* s Jine form. 1. 118. Alluding to the 
beautiful statues of Lady Elizabeth Foster and 
of Lady Melbourn, executed by the honourable 
Mrs. Dauier. 

'Root'inwofve morass, I. 116. The greiat mass 
of matter which rests upon the lime-stone strata 
of the earth, or upon the granite where the 
lime-stone stratum has been removed by earth- 
quakes or covered by lava, has had its origin 
from the recrements of vegetables and of air- 
breathing animals, as the lime-stone had its 
origin from sea animals. The whole habitable 
world was originally covered with woods, tiU 
mankind formed themselves into societies, and 
subdued them by fire and by steel. Hence woods 
in uncultivated countries have grown and fallen 
through many ages, whence morasses of im- 
mense extent ; and from these as the more so- 
luble parts were washed away first, were pro- 
duced sea-salt, nitre, iron, and variety of acids, 
which combining with calcareous matter were 
productive of many fossil bodies, as flint, sea- 
sand, selenite, with the precious stones, and per- 
haps the diamond. See additional notes. No. 
XVIL 

Hence with diffusive salt. I. 119. Salts of va- 
rious kinds are prodCiced from the recrements 
of animal and vegetable bodies, such as phospho- 
ric, ammpniacal, marine salt, and others ; these 
are washed from the earth by rains, and carried 
down our rivers into the sea; they seem all here 
to decompose each other except the marine salt, 
which has therefore from the beginning of the 
habitable world been perpetually accumulating. 

There is a town in the immense salt-mines of 
Carcow in Poland, with a market-place, a river, 
a church, and a famous statue, (here supposed 
to be of Lot's wife) by the moist or dry appear- 
ance of which the subterranean inhabitants are 
said to know when the weather is fair above 
ground. The galleries in these mines are so nu- 
merous and so intricate, that workmen have 
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Oft in wide lake^, around their wanner brim 
In hollow pyramids the crystals swim ; 
Or, fused by earth-bom fires, in cubic blocks 
Shoot their white fonns, and harden into rocks. 

" Thus cavem'd round in Cracow's mighty 
mines, 
"With crystal walls a gorgeous"city shines ; 
ScoopM in the briny rock long streets extend 
Their hoary course, and glittering domes ascend ; 
Down the bright steeps, emerging into day, 129 
Impetuous fountains burst their headlong way, 
O'er milk-white vales in ivory channels spread. 
And wondering seek their subterraneous bed. 
Form'd in pellucid salt with chissel nice. 
The pale lamp glimmering through the sculp- 
tured ice 
With wild reverted eyes fair Lotta stands, 
And spreads to heaven, in vain, her glassy hands ; 
Cold dews condense upon her pearly breast. 
And the big tear rolls lucid down her vest. 
Far gleaming o'er the town transparent fanes 
Rear their White towers, and wave their golden 
vanes ; 140 

Long lines of lustres pour their trembling rays , 
And the bright vault returns the mingled blaze. 



frequently lost their way, their lights having 
been burnt out, and have perished before they 
could be found. Essais, &c. par M. Macquart. 
And though the arches of these different stories 
of galleries are boldly executed, yet they are not 
dangerous, as they are held tc^ether or supported by 
large masses of timber of a foot square ; and these 
vast timbers remain perfectly sound for many cen- 
turies, while all other pillars, whether of brick, 
cement, or salt, soon dissolve or moulder away. 
Ibid. Could the timbers over water-mill wheels 
or cellars be thus preserved by occasionally 
soaking them with brine ? These immense 
masses of rock-salt seem to have been produced 
by the evaporation of sea-water in the early 

Sriods of the world by subterranean fires. Dr. 
ntton's Theory of the Earth. See also Theorie 
des Sources Salves, par M. Struve. Histoire de 
Sciences de Lausanne, Tom. II. Thisideaof Dr. 
Hutton's is confirmed by a fact mentioned in 
M. Macquart's Essais sur Mineralogie, who 
found a great quantity of fossil shells, princi- 
pally bi-valves and madrepores, in the salt-mines 
of Wialiczka near Cracow. During the eva- 
poration of the lakes of salt-water, as in artifi- 
cial salt works, the salt begins to crystaUize 
near the edge where the water is shallowest, 
forming hollow inverted pyramids ; which, 
when they become of a certain size, subside by 
their gravity ; if urged by a stronger fire the 
saltmses or forms large cubes; whence the 
salt shaped in hollow pyramids, called flake-salt, 
is better tasted and preserves flesh better, 
than the basket or powder salt : because it is 
made by less heat and thence contains more of 
the marine acid. The sea-water about our 
island contains from about one twenty-eighth to 
one thirtieth part of sea salt, and about'one 
eightieth ofmagnesian salt. See Brownriggon 
Salt. See note on Ocymum, Part H. of this 
^ork. 



2. << Hence orient nitre owes its sparkling 
birth, 
And with prismatic crystals gems the earth. 
O'er tottering domes in filmy foliage crawls, 
Or frosts with branching plumes the moulder- 
ing walls. 
As woos azotic gas the virgin air, 
And veils in crimson clouds the yielding fair. 
Indignant fire the treacherous courtship flies, 
Waves his light wing, and mingles with the 
skies. 150 

" So beauty's goddess, warm with new desire, 
Left on her silver wheels, the god of fire ; 
Her faithless chanms to fiercer Mars resign'd. 
Met with fond lips, with wanton arms intwined. 
— Indignant Vulcan eyed the parting fair. 
And watch'd with jealous step the guilty pair ; 



Hence orient nitre. 1. 143. Nitre is found in 
Bengal naturally crystallized, and is swept by 
brooms from earths and stones, and thence call- 
ed sweepings of nitre. It has lately been found 
in large quantities in a natural bason of calcare- 
ous earth at Molfetta in Italy, both in thin strata 
between the calcareous beds, and in efflorescences 
of various beautiful leafy and hairy forms. An 
account of this nitre-bed is given by Mr. Zimmer- 
man and abridged in Rozier's Journal de Phy- 
sique, Fevrier, 1790. This acid appears to be pro- 
duced in all situations where animal and vegetable 
matters are completely decomposed, and whieb 
are exposed to the action of the air, as on the 
walls of stables, and slaughter-houses ; the 
crystals are prisms fuiTowed by longitudinal 
grooves. 

Dr. Priestley discovered that nitrous air or 
gas, which he obtained by dissolving metals in 
nitrous acid, would combine rapidly with vital 
air, and produce with it a true nitrous acid ; 
forming red clouds during the combination ; the 
two airs occupy only the space before occupied 
by one of them, and at the same time heat is 
given out from the new combination. This di- 
minution of the bulk of a mixture of nitrous gas 
and vital air. Dr. Priestley ingeniously used as 
a test of the purity of the latter ; a discovery of 
the greatest importance in the analysis of airs. 

Mr. Cavendish has since demonstrated that 
two parts of vital air or oxygene, and one part 
of phlogistic air or azote, being long exposed to 
electric shocks, unite and produce nitrous acid. 
Philos. Trans. Vols. LXXV. andLXXVIII. 
Azote is one of the most abundant elements 
in nature, and combined with calorique or heat, 
it forms azotic gas «or phlogistic air, and com- 
poses two thirds of the atmosphere ; and is one 
of the ' principal component parts of animal 
bodies, and when united to vital air or oxygene 
produces the nitrous acid. Mr. Lavoisier found 
21| parts by weight of azote, and 43i parts of 
oxygene produced 64 parts of nitrous gas, and 
by the further addition of S6parts of oxygene 
nitrous acid was produced. Traite de Chimie. 
When two airs become united so as to produce 
an unelastic liquid much caloriqu^ or heat is of 
necessity expelled from the new combination, 
though perhaps nitrous acid and oxygenated' 
marine acid admit more heat into their combi- 
nations than other acids. 



^"^^ "'* VEGETATIOlTtf 

O'er his broad neck a 'wiry net he flung, 
Quick as he strode, the tinkling meshes rung ; 
Fine as the spider's flimsy thread he wove 
The immortal toil to lime illicit love ; 160 

Steel were the knots, and steel the twisted thong. 
Ring link'd in ring, indissolubly strong ; 
On viewless hooks along the fretted roof 
He hung, unseen, the inextricable woof.-— 
—Quick start the springs, the webs pellucid 

spread, 
And lock the embracing lovers on their bed ; 
Fierce with loud taunts vindictive Vulcan 

springs, 
Triesjdl the bolts, and tightens all the strings. 
Shakes with incessant shouts the bright abodes. 
Claps his rude hands, and calls the festive 

gods.— 170 

— With spreading palms the alarmed goddess 

tries 
To veil her beauties from celestial eyes, 
Writhes her fair limbs, the slender ringlets 

strains. 
And bids her loves untie the obdurate chains ; 
Soft swells her panting bosom, as she turns. 
And her flush'd cheek with brighter blushes 

bums. 
Majestic grief the queen of heaven avows. 
And chaste Minerva hides her helmed brows ; 
Attendant nymphs with bashful eyes askance 
Steal of intangled Mars a transient glance ; 180 
Surrounding gods the circling nectar quaff, 
Gaze on the fair, and envy as they laugh. 



S. " Hence dusky iron sleeps in dark abodes, 
' And ferny foliage nestles in the nodes ; 



Hence dusky iron. 1. 163. Tlie production of 
Iron from the decomposition of vegetable bodies 
is perpetually presented to our view ; the waters 
oozing from aU morasses are chalybeate, and de- 
posit their ochre on being exposea to the air, the 
iron acquiring a calciform state from its union 
with oxygene oc vital air. When thin morasses 
lie on beds of gravel the latter are generally 
stained by the filtration of some of the chalybeate 
water through them. . This formation of iron 
from vegetaUe recrements is further evinced by 
the fern leaves and other parts of vegetables, so 
frequently found in the centre of the knobs or 
nodules of some iron ores. 

In some of these nodules there is a nucleus of 
whiter iron-earth surrounded by many concen- 
tric strata of darker and h'ghter iron earth alter- 
nately. In one, which now lies before me, the 
nucleus is a prism of a triangular form with 
blunted angles, and about half an inch high, and 
an inch and half broad ; on every side of this are 
concentric strata of similar iron earth alternately 
browner and less brown ; each stratum is about 
a tenth of an inch in thickness, and there are ten 
of them in number. To what known cause can 
this exactly r»mlar distribution of so many 
earthy strata of different colours surrounding 
the nucleus be ascribed ? I don't know that 
any mineralogists have attempted an explanation 
of this wonderM phenomenon. I suspect it is 
owing to the polarity of the central nucleus. If 



SI 
Till with wide lungs the panting bellows blow. 
And waked by lire the glittering torrents flow ; 
—Quick whirls the wheel, the ponderous ham- 
mer falls. 
Loud anvils ring amid the trembling walls, 
Strokes follow strokes, the sparkling ingot shines* 
Flows the red slag, the lengthening bar refines $ 
Cold waves, immersed, the glowing mass con- 
geal, 191 
And turn to adamant the hissing sted. 

" Last Michell's hands with touch of potent 
charm 
The polish'd rods with powers magnetic arm ; 



iron-filings be regularly laid on paper by means 
of a small sieve, and a magnet be placed under- 
neath, the filings will dispose themselves in con- 
centric curves with vacant intervals between 
them. Now if these iron-filings are conceivetjl 
to be suspended in a fluid, whose specific gravity 
is similar to their own, and a magnetic bar was 
introduced as an axis into this fluid, it is easy to 
foresee that the iron-filings would dispose them- 
selves into concentric spheres, with intervals of 
the circumnatant fluid between them, exactly as 
is seen in these nodules of iron-earth. As aU 
the lavas consist of one fourth of iron, ( Kir wan's 
Mineral.) and almost all other known bodies, 
whether of animal or vegetable origin, possess 
more or less of this property, may not the distri- 
bution of a great portion of the globe of the earth 
into strata of greater or less regularity be owing 
to the polarity of the whole ? 

And turn to adamant. 1. 192. The circum- 
stances w^hich render iron more valuable to man^- 
kind thsm any other metal, are, 1. Its property 
of being rendered hard to so great a degree, ana 
thus constituting such excellent tools. It was 
the discovery of this property of iron, Mr. Locke 
thinks, that gave such pre-eminence to the Eu- 
ropean world over the American one. 2. Its 
power of being welded^ that is, when two 
pieces are made very hot and applied together 
by hammering, they unite completely, unless 
any scale of iron intervenes ; and to prevent this 
it is usual for smiths to dip the very hot bar in 
sand, a little of which fuses into fluid glass with 
the scale, and is squeezed out from between the 
uniting parts by the force of hammering. S. Its 
power of acquiring magnetism. 

It is however to be wished that gold or silver 
were discovered in as ^reat quantity as iron, 
since these metals being mdestructible by expo- 
sure to air, water,^ fire, or any common acids, 
would supply wholesome vessels for cookery, so 
much to be desired, and so diflicult to obtain, 
and would form the most light and durable cov- 
erings for houses, as well as indestructible fire- 
grates, ovens, and boiling vessels. See additional 
notes. No. XVIII. on Steel. 

Last MichelVs hands. 1. 193. The discovery of 
the magnet seems to have been in very early 
times; it is mentioned by Plato, Lucretius, 
Pliny, and Galen, and is said to have taken its 
name of magnes from Magnesia, a sea-port of 
ancient Lybia. 

As every piece of iron which was made n)ag- 
netical by the touch of a magnet became itself a 
magnet, many attempts were made to improve 
these artificial magnets, but without much suc- 
cess till Servingdon Savary, Esq. made them of 
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With points directed to the polar star* 

In one long line extend the temper'd bars ; 

Then thrice and thrice with steady eye he 

guides, 
And o*er the adhesive train the magnet slides ; 



hardened steel bars, which were so powerful 
that one of them weighing three pounds aver- 
dupois would lift another of the same weight. 
Philos. Ti-ans. 

After this Dr. Knight made very successful 
experiments on this subject, which though he 
kept his method secret, seems to have excited 
others to turn their attention to magnetism. 
At this time the Rev. Mr. Michell invented 
an equally efficacious and more expeditious way 
of making strong artificial magnets, which he 
published in the end of the year 1750, in which 
ne explained his method of what he called " the 
double touch," and which, since Dr. Knight's 
method has been kno\^, appears to be some- 
what different from it. 

This method of rendering bars of hardened steel 
magnetical consists in holding vertically two or 
more magnetic bars nearly parallel to each other 
with their opposite poles very near each other, 
(but nevertheless separated to a small distance,) 
these are to be sUded over a line of bars laid 
horizontally a few times backward and forward. 
See Michell on Ma^etism, also a detailed ac- 
count in Chambers's JDictionary. 

What Mr. Michell proposed by this method 
was to include a very smidl portion of the hori- 
zontal bars, intended to be made magnetical, be- 
tween the joint forces of two or more bara al- 
ready magnetical, and by sliding them from end 
to end every part of the line of bars became suc- 
cessively included, and thus bars possessed of a 
very small degree of magnetism to begin with, 
would in a few times sliding backwards and for- 
wards make the other ones much more magne- 
tical than themselves, which .are then to be 
taken up and used to touch the former, which 
are in succession to be laid do^u horizontally in 
a line. 

There is still a great field remains for future 
discoveries in magnetism both in respect to ex- 
periment and theory ; the latter consists of 
vague conjectures the more probable of which 
are perhaps those of Epinus, as they assimilate 
it to electricity. 

One conjecture I shall add, viz. that the po- 
larity of magnetism may be owing to the earth's 
rotatory motion. If heat, electricity, and mag- 
netism are supposed to be fluids of different 
gravities, heat being the heaviest of them, elec- 
tricity the next heavy, and magnetism the 
lightest, it is evident that by the quick revolu- 
tion of the earth the heat will be accumulated 
most over the line, electricity next beneath this, 
and that the magnetism wiU be detruded to the 
poles and axis of the earth, like the atmosphere of 
common air and of inflammable gas, as explain- 
ed in the note on Canto I. 1. 123. 

Electricity and heat will both of them displace 
magnetism, and this shows that they may gra^ 
vitate on each other ; and hence when too great 
a quantity of the electric fluid becomes accumu- 
lated at the poles by descending snows, or other 
unknown causes, it may have a tendency to 
rise towards the tropics by its centrifugal foi'ce, 
and produce the nortnern lights. See additional 
notes, No I. 



The obedient steel with living instinct moves, 
And veers for ever to the pole it loves. 800 

<< Hail, adamantine steel ! magnetic lord ! 
King of the prow, the plowshare, and the 

sword ! 
True to the pole, by thee the pilot guides 
His steady helm amid the struggling tides, 
Braves with broad sail the immeasurable sea. 
Cleaves the dark air, and asks no star but 

thee. — 
By thee the plowshare rends the matted plain, 
Inhumes in level rows the living grain ; 
Intrusive forests quit the cultured ground, 209 
And Ceres laughs with golden fillets crown'd. 
O'er restless realms when scowling discord flings 
Her snakes, and loud the din of battle rings ; 
Expiring strength, and vanquish'd courage feel 
Thy arm resistless, adamantine steel ! 

4. ** Hence in fine streams diffusive acid flow, 
Or wing'd with fire o'er earth's fair bosom 

blow ; 
Transmute to glittering flints her chalky lands, 
Or sink on ocean's bed in countless sands. 
Hence silvery selenite her crystal moulds, 
And soft asbestos smooths his silky folds ; 220 
His cubic forms phosphoric fluor prints. 
Or rays in spheres his amethystine tints. 
Soft cobweb clouds transparent onyx spreads, 
And playful agates weave their coloured threads; 
Gay pictured mochoes glow with landscape- 
dyes. 
And changeful opals roll their lucid eyes ; 

Diffiisive acids Jlow.l. 216. The production of 
marine acid from decomposing vegetable and 
animal matters with vital air, and of nitrous 
acid from azote and vital air, the former of 
which is united to its basis by means of the ex- 
halations from vegetable and animal matters, 
constitute an analogy which induces us^ to be- 
lieve that many other acids have either their 
bases or are united to vital air by means of some 
part of decomposing vegetable and animal 
matters. 

The great quantities of flint sand, whether 
formed m mountains or in the sea, would ap- 
pear to derive its acid from the new world, as 
it is found above the strata of lime- stone and 
granite which constitute the old world, and as 
the earthy basis of flint is probably calcareous, a 
great part of it seems to be produced by a con- 
junction of the new and old world ; the recrements 
of air breathing animals and vegetables probably 
afford the acid, and the shells of marine animau 
the earthy basis, while another part may have 
derived its calcareous part also from the decom- 
position of vegetable and animal bodies. 

The same mode of reasoning seems applicable 
to the siliceous stones under various names, as 
amethyst, onyx, agate, mochoe, opal, &c. which 
do not seem to have undergone any process from 
volcanic fires, and as these stones only differ 
from flint by a greater or less admixture of argil- 
, laceous and calcareous earths. The different 

Proportions of which in each kind of stone may 
e seen in Mr. Kirwan's valuable Elements of 
Mineralogy. See additional notes. No. XIX. 
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Blue lambent light around the sapphire plays. 
Bright rubies blosh, and living diamonds blaze. 

*< Thus, for attractive earth, inconstant Jove 
Mask*d iq new shapes forsook his realms above. — 
First her sweet eyes his eagle form beguiles, S31 
And Hebe feeds him with ambrosial smiles ; 
Next the changed god a cygnet's down assumes, 
And playful Leda smooths his glossy plumes ; 
Then glides a silver serpent, treacherous guest ! 
And fair Olympia folds him in her breast ; 
Now lows a milk-white bull on Afric's strand, 
And crops with dancing head the daisy'd land.— 
With rosy wreaths Europa's hand adorns 
His fringed forehead, and his pearly horns ; S40 
Xii^ht on his back the sportive damsel bounds. 
And pleased he moves along the flowery grounds ; 
Bears with slow step his beauteous prize aloof, 
Dips in the lucid flood his ivory hoof; 



Living dianumds blaze, 1. 228. Sir Isaac New- 
ton having observed the great power of refrac- 
ting light, which the diamond possesses above 
all other crystallized or vitreous matter, conjec- 
tured that it was an inflammable body in some 
manner congealed. Insomuch that all the light 
is reflected which fallsx>n any of Its interior sur- 
faces at a greater angle of incidence than 2^ de- 
grees ; whereas an artificial gem of glass does 
not reflect any light from its hinder surface, un- 
less that surface is indined in an angle of 41 deg. 
Hence the diamond reflects half as much more 
light as a fiu^titious gem in similar circumstan- 
ces ; to which must be added its great transpa- 
rency, and the excellent polish it is capable of. 
The diamond had nevertheless been placed at the 
head of crystals or precious stones by the mine- 
ralogists, till Bergman ranged it of late in the 
combustible class of bodies, because by the focus 
of Villette's burning mirror it was evaporated 
by a heat not much greater than will melt silver, 
and gave out light. Mr. Hoepfner however 
thinks the dispersion of the diamond by this 
great heat shoidd be called a phosphorescent eva- 
poration of it, rather than a combustion ; and 
from its other analogies of crystallization, hard- 
ness, transparency, and place of its nativity, 
ivishes again to replace it amongst the precious 
stones. Observ. sar la Physique, par Rozier, 
Tom. XXXV. p. 448. See new edition of the 
Translation of Cronsted, by De Costa. 

Tnamstant Jove, h 229. The purer air or 
ether in the ancient mythology was represented 
by Jupiter, and the inferior air by Juno ; and 
the conjunction of these deities was said to pro- 
duce the vernal showers, and procreate all things, 
as is further spoken of in Canto III. 1. 204. It 
is now discovered that pure air, or oxygene, 
uniting with variety of bases, forms the various 
kinds of acids ; as the vitriolic acid from pure 
lur and sulphur ; the nitrous acid from pui*e air 
and phlogistic air, or azote ; and carbonic acid, 
(or nxed air,) from pure air and charcoal. Some 
of these affinities were perhaps porti'ayed by the 
Magi of Egypt, who wore probably learaed in 
chemistry, in their hieroglyphic pictures before 
the invention of lettera bv the loves of Jupiter 
with terrestrial ladies. And thus physically as 
:wdl as metaphysically might be said " Jovis 
omnia plena.' 



Then wets his Telrai knees, and wading Imvm 
His silky sides amid the dimpling waves. 
While her fond tvahi with- bedtoning haoda 

deplorcr, [shore ; 

Strain their blue eyes, and shriek along the 
Beneath her robe she draws her snowy feet. 
And half-redinlng on her ermine seat, 250 

Round his nused neck her radiant arms she 

throws. 
And rests her fair cheek on his curled brows ; 
Her yellow tresses wave on wanton gales. 
And bent in air her azure mantle sails. 
•—Onward he moves, applauding Cupids guide. 
And skim on shooting wing the shining tide ; 
Emerging Tritons leave their coral caves, 
Sound their loud conchs, and smooth the cir- 

ding waves, 
Surround the timorous beauty, as she swims. 
And gaze enamour*d on her silver limbs. 260 
Now Europe's shadowy shores with loud 

acclaim. 
Hail the fair fugitive, and shout her name ; 
Soft echoes warble, whispering forests nod. 
And conscious nature owns the present God. 
Changed from the bull, the rapturous god 

assumes 
Immortal youth, with glow celestial blooms. 
With lenient words her virgin fears disarms, 
And clasps the yielding beauty in his arms; 
Whence kings and heroes own illustrious birth. 
Guards of paankind and demigods on earth. 270 

VI. « Gnomes! as you pass'd beneath the 

labouring soil. 
The guards and guides of nature's chemic toil, 
You saw, deep-sepulchred in dusky realms. 
Which eai*th^s rock-ribbed ponderous vault o'er- 

whelms. 
With self-bom fires the mass fermenting glow. 
And flame-wing'd sulphurs quit the earths 

below. 

1. << Hence ductile clays in wide expansion 
spread. 
Soft as the' cygnet's down, their snow-white 

bed; 
With yielding flakes successive forms reveal. 
And change obedient to the whirling wheel. 280 



fVith self -bom fires, 1. 275. After the accumu- 
lation of plains and mountainson the calcareous 
rocks or granite which had been previously raift- 
ed by volcanic fires, *a second 'set of volcanic fires 
were produced by the fermentation of this new 
mass, which after the salts or acids and iron had 
been washed away in part by elutriation, dis- 
sipated the sulphurous parts which were insol" 
uble in water ; whence argillaceous and siliceous 
earths were left in some places ; in others, bitu- 
men became sublimed to the upper part of the 
stratum, producing coals of vai'ious degrees of 
purity. 

Hence dttctile clays, 1. 277. See additional 
notes, No. XX. 
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Ftnt 'Ckitta*B sbns, with early art elate, 
Form*d tlie gay tea-pot, and the pictured plate ; 
Saw with illumined brow and dazzled eyes 
In the red stove vitrescent colours rise ; 
Speek'd heir tall beakers with enamel'd stars. 
Her monster-josses, and gigantic jars ; 
Smear*d hor huge dragms with metaUic hues, 
With g<»lden purples, and cobaltic bhies ; 
Bade on wide hills her porcelain castles glare, 
And glazed pagodas tremble in the air. 290 

** Etruria ! next beneath thy magic hands 
-Glides the quick wheel, the plastic clay expands, 
Nenred with fine touch, thy fingers (as it turns) 
Mark thfe nice bounds of vases, ewers, and mms ; 
^und each Hgdr form in lines immortal trace 
Uncopied beauty, and ideal gVace. 

'** Gfltofnes 1 as you now dissect with hammers 
fine 
The granite-rock, the nodul'd fiint calcine ; 
GriUd with strong arm the circling chertz be- 
twixt, 
Yonir pvtre Ka-o-'fins and F&4un-tses mixt ; SOO 
0*«r eaok.red saggar's burning cave preside. 
The keen- eyed fire-nymphs blazing by your 
si^e; [smile. 

And pleased on Wedgwood ray your partial 
A rfew Etrcoria decks Britannia's isle.*— 



Saw with' iUumined brow. 1. 283. No colour is 
distinguishable in the red-hot kiln but the red r 
itsdf, till the workman introduces a small piece! 
of dry wood, which by producing a white ilamei 
renders all the other colours visible in a mo- 
ment. 

With goldenjmrj)les. 1. 288. See additional 
-tiotes. No. XaJ. 

Etruria / next, 1. 291. Etruria may perhaps 
vie with China itself in the antiquity of its^arts. 
The times of its greatest splendour were prior to 
the foundation ot Rome, and the reign of one of 
its best princes, Janus, was the oldest epoch the 
Romans knew. The earliest historians speak of 
.the Etruscans as being then of high antiquity, 
most probably a colony from Phoenicia, to which 
a Pelasgian colony acceded, and was united 
^oon after Deucalion's flood. The peculiar cha- 
racter of their earthen vases consists in the ad- 
mirable beauty, simplicity, and diversity of 
forms, which continue the best models of taste 
to the artists of the present times ; and in a spe- 
cies of non-vitreous encaustic painting, which 
was reckoned, even in the time of Pliny, among 
-the lost arts of .antiquity, but which has lately 
^been recovered by the ingenuity and industry of 
Mr. Wedgwood. It is supposed that the prin- 
'cioal manufectories were about Nola, at the foot 
or Vesuvius; for it is in that neighbourhood 
•that the greatest quantities of antique vases have 
-been found ; and it is said that the general taste 
-of the inhabitants is apparently influenced by 
(them ; insomuch that strangers coming to Na- 
-ples, are commonly struck with the diversity 
'and elegance even of the most ordinary vases for 
^mmon uses. See D'Hancarville's prelimi- 
nary discourses to the magnificent collection of 
'Etruscan vases, published by Sir William Ha- 
milton. 



[Canto If. 

Charm'd by your touch, the flint liquescent 

pours, 
Through finer sieves, and falls in whiter showers; 
Charm'd by your touch, the kneaded day re- 
fines. 
The biscuit hardens, the enamel shines ; 
Each nicer mould a softer feature drinks, 909 
The bcrid Cameo speaks, the soft Intaglio thinks. 

« To call the pearly drops from Pity's eye, 
Or stay Despair's disanimating sigh. 
Whether, O friend of art ! the gem you mould 
Rich with new taste, with ancient virtue bold ; 
Form the poor fetter'd slave on bended knee 
From Britain's sons imploring to be free ; 
Or with fair Hope the brightening scenes im- 
prove. 
And cheer the dreary wastes at Sydney-cove ; 
Or bid Mortality rejoice and mourn SI 9 

O'er the fine forms on Portland's mystic urn.— 

** Here, by fallen columns and disjoin'd 
arcades. 
On mouldering stones, beneath deciduous shades, 
Sits humankind in hieroglyphic state. 
Serious, and pondering on their changeful state ; 
While with inverted torch and swimming 

eyes, 
Sinks the fair shade of mortal life, and dies. 
T/iere the pale ghost through death's wide por- 
tal bends . 
His timid feet, the dusky steep descends : 
With smiles assuasive Love Divine invites. 
Guides on broad wing, with torch uplifted 
lights ; 3S0 

Immortal Life, her band extending, courts 
The lingering form, his tottering step supports ; 
Leads on to Pluto's realms the dreary way, 
And gives him trembling to elysian day. 
Beneath, in sacred robes the priestess dress'd. 
The coif close-hooded, and the fluttering vest. 
With pointing finger guides the initiate youth. 
Unweaves the many-colour'd veil of truth. 
Drives the profane from mystery's bolted 

door. 
And silence guards the Eleusinian lore.— 340 



From the ]x>or fettered dave. 1. 815. Alluding 
to two cameos of Mr. Wedgwood's manufac- 
ture ; one of a slave in chains, of which he dis- 
tributed many hundreds, to excite the humane 
to attend to and to assist in the abolition of the 
detestable traffic in human creatures ; and the 
other a cameo of Hope attended by Peace, and 
Art, and Laboiu* ; which was made of clay from 
Botany Bay, to which place he sent many of 
them to show the inhabitants what their mate- 
rials would do, and to encourage their industry. 
A print of this latter medallion is prefixed to 
Mr. Stockdale's edition of Philip's Expedition 
to Botany Bay, with some verses which are in- 
serted at the end of the additional notes. 

Portland's int/stic um, 1. S20. See additional 
nutes, No. XXII. 



Canto n.} V&OirFAnON. 

*< Whether, O friend of art ! your gems derive 
Fine forms from Greece, and fabled gods revive ; 
Or bid from modem life the portrait breathe, 
And bind round honour's brow the laurel 

wreath; 
Buoyant shall sail, with fome's historie page, 
Each fair medallion o'er the wrecks of ^e ; 
Nor time shall mar; nor steel, nor fire, nor 

rust 
Tuueh ^e hard polish of the immortal bust. 



*' Hence sable coal his massy conch extends, 
And stars of gold the sparkling pyrite blends ; 
Hence dull-eyed naphtha pours his pitchy 

streams, 861 

And jet uncolour*d drinks the solar beams, 
Bright amber shines on his electric throne, 
And adds ethereal lustres to his own. 
—Led by the phosphor-light, with daring tread 
Immortal Franklin sought the fiery bed ; 
Where, nursed in night, incumbent tempest 

shrouds 
His embryon thunders in circumfluent clouds, 
Besi^ed with iron points their airy cell. 
And pierced the monsters slumbering in the 

shell. 860 

** So, borne on sounding pinions to the west, 
When tyrant-power had built his eagle nest ; 
While from bis eyry shriek*d the famish'd brood, 
Clench*d their sharp claws, and champM their 
beaks for blood, 



Fine firms Jrom Greece, h 842. In real stones 
or in paste cr soft coloured glass, many pieces oi 
exquisite workmanship were produced by the 
ancients. BasMMrelievos of various sizes w^e 
made in coarse brown earth of one colour ; but 
<Kf the imiNx>ved kind of two or more colom's, 
and of a true porcelain texture, none were made 
try ^tiie andents, nor attempted, I believe, by 
the modamsy before those of Mr. Wedgwood s 
manuflBustory. 

Hence same coal, 1. 849. See additional notes. 
No. XXIII. on coal. 

Bright amber shines, I, 853. Coal has probabl v 
«11 been sublimed more or less from the clay, with 
which it was at first formed in decomposing 
morasses; the petroleum seems to have been 
separated and condensed again in superior strata, 
and a still finer kind of oi( as naphtha, has pro- 
bablv had the same origin. Some of these liquid 
oUs have again lost their more volatile parts, and 
become cmnel-coal, asphaltum, jet, and amber, 
according to the purity of the wiginal fossil oil. 
Dr. Priestley has shown, that essential oils long 
exposed to the atmosphere absorb both the vital 
and phlogistic part of it ; whence it is probable 
their becoming solid may in great measure de- 
"pend, as well as by the exhalation of their more 
volatile parts. On distillation with volatile al- 
cali all these fossil oils are shown to contain tibe 
txHd of amber, which evinces the identity of their 
origin. If a piece of amber be rubbed it attracts 
atraws and hairs, whence the discovery of elec- 
tricity, and whence its name, ffojpa. electron the 
Greek word for amber. 
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Immortal Franklin wateh*d the eallow crew» . 
And 8tabb*d the struggling Tampirea, ere they 

flew. 
•^The patriot-flame with quick contain rapj^ 
Hill lighted hill, and man electrised man ; 
Her heroes slain awhile Columbia meum*d. 
And crown*d with laurels Liberty retiim*d. 870 
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The warrior. Liberty, with bfii4h[ig tMl 
Helm*d his bold course to £ur Hibemia*^ vi^ff ; 
—Firm aa he steps along the ahoutipg iMldSa 
Lot Truth and Virtue range their niiyniit 

bands; 
$ad Superstition wails her onpire ton)* 
Art plies his oar, and Commerce pours her 

horn. 

« Long had the giant-fiirm on GaUia's plains. 
Inglorious slept, unconscious of his chains ; 
Round his large limbs were wound a t hft i yyi wy^ 

strings^ 
By the weak hands of confessors and Id^gs; 880 
0*er his closed eyes a triple veil was bound, 
And steely rivets lock'd him to the groond ; 
While stem Bastile with iron-cage in^hralls 
His folded limbs, and hems in marble waUa. 
— Touch'd by the patriot-flame, he rent amazed 
The flimsy bonds,- and round and round him 

gazed ; 
Starts up from earth, above the admiring throng 
Lifts his colossal form, and towers along ; 
High o*er his foes his hundred arms he rears, 
Plowshares his swords, and pruning hooks his • 

spears; 890 

Calls to the good and bravie with voice, that roli^ 
Like heaven's own thunder round thft.ecfaoing 

poles; 
Gives to the winds his banner broad unfurrd, 
And g%thers in its shade the living world ! 

VII. « Gnomes ! you then taught volcanic 
airs to force 
Through bubbling lavas their resistless course. 



Immortal FranJdin, 1. 856. See note oa Canto 
I. 1. 888. 

IFhile stem Bastile, 1. 888. « We descended 
with great difficulty into the dungeons, which 
were made too low for our standing upright ; and 
were so dark that we were obliged at noon-day 
to visit them by the Dght of a candle. We saw 
the hooks of those chains, by which the prison- 
ers were fastened by their necks to the walls of 
their cells ; many oi which being below the level 
of the water were in a constant state of humidi- 
ty ; froiD. which issued a noxious vapour, which 
more than once extinguished the candles. Since 
the destruction of the bflilding many subterrane- 
ous cells have been discovered under a piece of 
ground, which seemed only a bank of solid earth 
before the horrid sea*ets of this prison-house 
were disclosed. Some skeletons were found hi 
these recesses with irons still fastened to their 
decayed bones.** Letters from France, by H. 
M. WiUiams, p. 24. 



36 ECONoanr 

O'er the broad walls of rifted granite climb, 
And pierce the rent roof of incumbent lime. 
Round sparry caves metallic lustres fling, 
And bear phlogiston on their tepid wing. 400 



« Hence glow, refulgent tin ! thy crystal 

grains, 
And tawny copper shoots her azure veins ; 
Zinc lines his fretted vault, with sable ore. 
And dull galena tessellates the floor ; 
Oil vermil beds in Idria's mighty caves 
Xhe living silver rolls its ponderous waves ; 
With gay refractions bright platina shines. 
And studs with squanderM stars his dusky 

mines ; 
Long threads of netted gold, and silvery darts. 
Inlay the lazuli, and pierce the quartz ;— 410 
—Whence roof 'd with silver beam'd Peru, of 

old. 
And hapless Mexico, was paved with gold. 



** Heavens! on my sight what sanguine 
colours blaze ! 
Sx>ain's deathless shame ! the crimes of modem 
days ! 



And pierce the rent roof. 1. 398. The granite 
rocks and the limestone rocks have been cracked 
to very great depths at the time they were raised 
up by subterranean fires; in these cracks are 
found most of the metallic ores, except iron and 
perhaps man^^anese, the former of which is gen- 

. eraUy found in horizontal strata, and the latter 
generally near the surface of the earth. 
~ Philosophers possessing so convenient a test 
for the discovery of iron by the magnet, have 
long since found it in all vegetable and animal 
matters ; and of late Mr. Scheele has discover- 
ed the existence of manganese in v^etable ashes. 
Scheele, 56 mem. Stodc. 1774. Kirwan. Min. 
S53. Which accounts for the production of it 
near the surface of the earth, and thence for its 
ealciform appearance, or union with vital air. 
Bergman has likewise shown, that the lime- 
stones which become bluish or dark coloured 
when calcined, possess a mixture of manganese, 
and are thence preferable as a cement to other 
kinds of lime. 2 Bergman, 329. Which im- 
prrgnation with manganese had probably been 
received from the decompositio^ of superincum- 
bent vegetable matters. 

These cracks or perpendicular caverns in the 
granite or limestone pass to unknown depths ; 
and it is up these channels that I have endeav- 
oured to show that the steam rises which be- 
comes afterwards condensed, and produces the 
warm springs of this island and other parts of 
the world. (See note on Fucus, vol. II.) And 

' up these cracks I suppose certain vapours arise, 
which either alone, or by meeting with some- 
thing descending into them from above, have 
produced most of the metals ; and several of the 
materials in which they are bedded. Thus the 
ponderous earth, Barytes, of Derbyshire, is 
found in these cracks, and is stratified Frequently 
with lead ore, and frequently surrounds it. 
This ponderous earth has been found by Dr. 
Hoepfiier in a granite in Switzerland, and may 
have thus been sublimed from immense depths 



OF iCanto IL 

When avarice, shrouded In religion's robe, 
Sail'd to the west, and slaughter'd half the 

globe ; 
While superstition, stalking by his side, 
Mock'd the loud groan, and lap'd the bloody 

tide ; 
For sacred truths announced her frenzied 

dreams, 
Andtum'd to night the sun's meridiiyi beams*— 
Hear, oh, Britannia ! potent queen of isles, 421 
On whom fair art, and meek religion smiles. 
Now Afric's coasts thy craftier sons invade. 
And theft and murder take the garb of trade! 
—The slave, in chains, on supplicating knee. 
Spreads his wide arms, and lifts his eyes to 

thee ; 
With hunger pale, with wounds and toil op" 

press'd, [rest j 

< Are we not brethren ?* sorrow choaks the 
•^Air ! bear to heaven upon thy azure flood 
Their innocent cries !— Earth ! cover not their 

blood ! 490 



VIII. " When heaven's dread justice smites 
in crimes o'ergrown 
The blood-nursed tyrant on his purple throne* 



by great heat, and have obtained its carbonic or 
vitriolic acid from above. Annales de Chimie. 
There is also reason to conclude that something 
from above is necessary to the formation of 
many of the metals : at Hawkestone in Shrop- 
shire, the seat of Sir Richard Hill, there is an 
elevated rock of siliceous sand which is coloured 
green with copper in many places high in the 
air ; and I have in my possession a specimen of 
lead formed in the cavity of an iron nodule, and 
another of lead amid spar from a crack of a 
coal-stratum ; all which countenance the mo- 
dem production of those metals from descend- 
ing materials. To which should be added, that 
the highest mountains of granite, v(rhich have 
therefore probably never been covered with ma- 
rine productions on account of their early deva- 
tion, nor with vegetable or animal matters on 
account of their great coldness, contain no me- 
tallic ores, whilst the lower ones contain copper 
and tin in their cracks or veins, both in Saxonyi 
Silesia, and Cornwall. Kirwan's MineraL p. 
374. 

The transmutation of one metal into another, 
though hitherto undiscovered by the alchymista, 
does not appear impossible ; such transmuta- 
tions have been supposed to exist in nature, thus 
lapsis calami naris may have been produced from 
the destruction of lead-ore, as it is generaUv 
found on the top of the veins of lead, 'vyhere it 
has been calcined or united with air, and because 
masses of lead- ore are often found entirely in- 
closed in it. So silver is found mixed in almost 
all lead-ores, and sometimes in separate filaments 
within the cavities of lead-ore, as I am informed 
by Mr. Michell, and is thence probably a partial 
transmution of the lead to silver, the rapid pro- 
gi*ess of modem chemistry having show^n the 
analogy between metallic calces and acids, may 
lead to the power of transmuting their bases: a 
discovery much to be wished. 
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VEGETATION. 



Gnomes! your bold forms unnumber'd arms 

outstretch, 
And urge the vengeance o'er the guilty wretch. 
Thus when Cambyses led his barbarous hosts 
From Persia's rocks to Egypt's trembling coasts, 
Defiled each hallow'd fane, and sacred wood, 
And, drunk with fury, swell'd the Nile with 

blood ; 
Waved his proud banner o'er the Theban states. 
And pour'd destruction through her hundred 

gates ; 440 

In dread divisions march'd the marshal'd bands. 
And swarming armies blackened all the lands. 
By Memphis these to Ethiop's sultry plains, 
And those to Hammon's sand-incircled fanes. 
Slow as they pass'd the indignant temples 

frown' d, 
Low curses muttering from the vaulted ground ; 
Long ailes of cypress waved their deepen'd 

glooms, [tombs ; 

And quivering spectres gi'inn'd amid the 
Prophetic whispers breathed from Sphinx's 

tongue, 44-9 

And M emnon's lyre with hollow murmurs rung; 
Burst from each pyramid expiring groans. 
And darker shadows stretch'd their lengthen'd 

cones. 
Day after day their deathful rout they steer, 
Li^st in the van, and rapine in the rear. 

" Gnomes ! as they march'd, you hid the 

gather'd fruits. 
The bladed grass, sweet grains, and mealy roots ; 
Scared the tired quails, that journey o'er their 

heads, 
Retain'd the locusts in their earthy beds ; 
Bade on your sands no night-born dews distil, 
Stay'd with vindictive hands the scanty rill. 460 
Loud o'er the camp the fiend of famine shrieks, 
Calls all her brood, and champs her hundred 

beaks ; 



Thuswhen Cambyses, I. 435. Cambyses march- 
ed <me army from Thebes, after having over- 
turned the temples, ravaged the country, and 
deluged it with blood, to subdue Ethiopia ; this 
army almost perished by famine, insomuch, 
tiiat they repeatedly slew every tenth man to 
supply the remainder with ^ood. He sent 
another army to plunder the temple of Jupiter 
Ammon, which perished, overwhelm'd with 
sand. 

Mcptring groans, 1. 451. Mr. Saverv or Mr. 
Volney, in his travels through Egypt, has given 
a curious description of one of the pyramids, 
with the operose method of closing them, and 
immuring the body, (a^ they supposed,) for six 
tiioosand years. And has endeavoured from 
thence to show, that, when a monarch died, 
■eyeral of his favourite courtiers were inclosed 
alive with the. mummy in these great masses of 
sfame-work ; and had food and water conveyed 
to them, as long as they lived, proper apertures 
Iwlnc left for this purpose, and tor the admission 
of air, and for the exclusion of any thing offen- 
■tve. 
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O'er ten square leagues her pennons broad ex- 
pand, 
And twilight swims upon the shuddering sand ; 
Perch'd on her crest the gi'ifSn discord clings. 
And giant murder rides between her wings ; 
Blood from each clotted hair, and homey quiU, 
And showers of tears in blended streams distil ; 
High poised in air her spiry neck she bends, 469 
Rolls her keen eye, her dragon-claws extends, 
Darts ifrom above, and tears at each fell swoop 
With iron fangs the decimated troop. 

" Now o'er their head the whizzing whirl- 
winds breathe, 
And the live desert pants, and heaves beneath ; 
Tinged by the crimson sun, vast columns rise 
Of eddying sands, and war amid the skies, 
In red arcades the billowy plain surround, 
And whirling tuiTets staUc along the ground. 



And whirling turrets, 1. 478. ** At one o'clock 
we ali^ted among some acacia trees at Waadi el 
Halboub, having gone twenty-one miles. We 
were here at once surprised and terrified by a 
sight surely one of the most magnificent in the 
world. In that vast expanse of desert, from 
W. to N. W. of us, we saw a number of prodi- 
gious pillars of sand at different distances, at 
times moving with great celerity, at others 
stalking on with a majestic slowness ; at inter- 
vals we thought they were coming in a very few 
minutes to overwhelm us ; and small quantities 
of sand did actually more than once reach us. 
Again thev would retreat so as to be almost out 
of sight, their tops reaching to the very clouds. 
There the tops often separated from the bodies^ 
and these, once disjoined, 'dispersed in the aJr, 
and did not appear more. Sometimes they were 
broken in the middle, as if struck with ku^e 
canon-shot. About noon they began to advance 
with considerable swiftness upon us, the wind 
being very strong at north. Eleven of them 
ranged along side of us about the distance of 
three miles. The gi'eatest diameter of the lai^- 
est appeared to me at that distance as if it would 
measure ten feet. They retired from us with a 
wind at S. E. leaving an impression upon my 
mind to which I can give no name, though 
surely one ingredient in it was fear, with a con- 
siderable deal of wonder and astonishment. It 
was in vain to think of flying ; the swiftest 
horse, or fiistest sailing ship, could be of no use 
to carry us out of this danger ; and the full per- 
suasion of this riveted me as if to the spot where 
1 stood. 

" The same appearance of moving pillars of 
sand presented themselves to us this day in form 
and disposition like those we had seen at Waad 
Halboub, only they seemed to be more in num- 
ber and less in size. They came seveitd times 
in a direction close upon us, that is, I believe, 
within less than two miles. They began imme- 
diately after sun rise, like a thick wood and al- 
most darkened the sun. His rays shining 
thi*ough them for near an hour, gave them an 
appearance of pillars of fire. Our people now 
became desperate, the Greeks shrieked out and 
said it was the day of judgment ; Ismael pro- 
nounced it to be hell ; and the Tnrcorories, that 
the world was on fire." Bruce's Travels, Vol. 
IV. p. 553—555. 
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-<.LoDg ranks in Tain their shining blades 

extend, 
To demon-gods their knees unhallow'd bend. 460 
Wheel in wide circle, form in hollow square, 
And now they front, and now they fly the war. 
Fierce the deaf tempest with lamenting cries, 
Press their parch*d lips, and dose their blood- 
shot eyes« [powo^ 
—•Gnomes ! o*w the waste you led your myriad 
Climb'd on the whirls, and aim*d the flinty 

showers! 
Onward resistless rolls the infuriate surge. 
Clouds follow clouds, and mountains mountains 

urge; 
Wave orer ware the driying desert swims, 
Bursts o'er their heads, inhumes their struggling 

limbs ; 490 

Man mounts on man, on camels camels rush, 
Hosts march o'er hosts, and nations nations 

crush,— 
Wheeling in air the winged islands fall. 
And one great earthy ocean covers all !— 
Then ceased ths storm, •— Night bow*d his 

Ethiop brow 
To earth, and listen'd to the groans below,— 
Grim horror shook,— awhile the living hill 
Heayed with convulsive throes,— and all was 

still I 

IX « Gnomes ! whose fine forms, impassiye 

as the air. 
Shrink with soft sympathy for human care ; 500 
Who glide unseen, on printless slippers borne. 
Beneath the waving grass, and nodding corn ; 
Or lay your tiny limbs, when noon-tide warms. 
Where shadowy cowslips stretch their golden 

arms,—- 
So, mark'd on orreries in lucid signs, 
Starr'd with bright points the mimic zodiac 

shines ; 
Borne on fine wires amid the pictured skies 
With ivory orbs the planets set and rise ; 
Round the dwarf earth the pearly moon is roll'd, 
And the sun- twinkling whirls his rays of 

gold. 610 

Call your bright myriads, march yoiu* mailed 

hosts, [coasts ; 

With spears and helmets glittering round the 



From this account it would appear, that the 
eddies of wind were owing to the long range of 
broken rocks, which bounded one side of the 
sandy desert, and bent the currents of air, which 
■truck against their sides ; and wef e thus like 
the eddies in a stream of water, which falls 
against oblique obstacles. This escplanatipn is 
probably the true one, as these w^hirlwinds were 
not attended with rain or lightning like tJie tor- 
nadoes of the West Indies. 

So TTiark'd on orreries* 1. 606. The first orrery 
Was constructed by a Mr. Rowley, a mathema- 
tician bom at Litchfield ; and so named from 
bis patron the Earl of Orrery. Johnson's Dic- 
tionary. 



' Thick as the hairs, whidi rear thelkin's made, 
Or fringe the boar, that bays the hunter-train ; 
Watch, where proud surges break their treache- 
rous mounds. 
And sweep resistless o'er the cultur'd groonds ; 
Such as ere while, impell'd c^'er Belgia's phun, 
RoU'd her rich ruins to the insatiate main ; 
With piles and piers the ruffian waves engage, 
And bid indignant ocean stay his rage. 680 

<< Where, girt with clouds, the rifted moun- 
tain yayyns. 
And chills with length of shade the gelid lawns, 
Climb the rude steeps, the granite-cliffs surround, 
Fierce with steel points, with wooden wedges 

wound; 
Break into clays the soft volcanic slags. 
Or melt with acid airs the marUe crags ; 
Crown the green summits with adyentaroos 
flocks, [rocks. 

And charm with novel flowers the w<mdering 
—So when proud Rome tht Afric warrioi 

braved. 
And high on Alps his crimson banner wayed ; 590 
While rocks on rocks their beetling brdws op- 
pose 
With piny forests, and unfathom'd snow^s ; ^ 
Onward he march'd, to Latium's vdvet ground 
With fires and acids burst the obdurate bound, 



The granUe-cUffs. 1. 623. On long exposure 
to air Uie granites or porphories of this coun- 
try exhibit a ferruginous crust, the iron being 
calcined by the air first becomes visible, and is 
then washed away from the external surface, 
which becomes white or gray, and thus in time 
seems to decompose. The marbles seeni te de- 
compose by losing their carbonic acid, as the 
outside, which has been long exposed to the air, 
does not seem to effervesce so hastily with acids 
as the parts more recently broken. The im- 
mense quantity of carbonic acid, which exists in 
the many provinces of lime-stone, if it was ex- 
tricated and decomposed, would afford cbarcoid 
enough for fuel for ages, or for the prodiiction of 
new yegetable or animal bodies. The vokaaic 
sli^ on Mount Vesuvius are said by M. Feri>er 
to be changed into clay by means of the sulphur- 
acid, and even pots made of clay and burnt or 
vitrified are said by him to be again reducible ts 
ductile clay by the yolcanic steams, f erbw's ' 
Trayels through Italy, p. 166. See additional 
notes, No. XXIV. 

Wooden wedges wound, 1. 624. It is usual is 
separating large mill-stones from the siliceous 
sand-rocks in some parts of Derbyshire to bore 
horizontal holes under them in a circle, and fin 
these with pegs made of dry wood, whit^ gra- 
dually swell by the moisj^ui'e of the earth, wad la 
a day or two lift up the mill-stone yyithoot 
breaking it. 

Withjires and acids, L 634. Hannibal was 
said to erode his way oyer the Alps by fire and 
yinegar. The latter is supposed to allude to the 
yinegar and water which was the beyerage of bis 
army. In respect to .the former it is not im- 
probaUe, but where wood was to be had in 
abundance, that fires made round lime-a 
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Wide «'er tiw weeping rales destruction liurl'd, 
And shook the rising empire of the world. 

X. *' Go, gentle Gnomes ! resume your ver- 
nal toil. 

Seek my chill tribes, which sleep beneath the 
soil; [lands 

On gray-moss hanks, green meads, or furrow*d 

Spread ' the dark mould, white lime, and 
crumbling sands ; 640 

£ach bursting bud with healthier juices feed, 

Emerging sci<m, «r awakened seed. 

So, in descending streams, the silver chyle 

Sti*eak8 with white douds the golden floods of 
bUe; 

Through each nice valve the mingling currents 
glide, 

Join their flne rills, and swell the sanguine tide ; 

£aoh eonntless cell, and viewless fibre seek. 

Nerve tiie strong arm, and tinge the blushhag 
cheek. 

<< Oh, watch, whei*e bosom'd in the teeming 
earth, 549 

Green swells the germ, impatient for its birth ; 
Guard from rapacious worms its tender shoots. 
And drive the mining beetle from its roots ; 
With ceaseless efforts rend the obdurate clay. 
And give my v^etable babes to day ! 
i — Thus when an angel-form, in light array'd, 
Like Howard pierced the prison's noisome - 

shade; 
Where c)iain'd to earth, with eyes to heaven 

uptum'd, 
The kneeling saint in holy anguish mourn 'd ;— ; 
RayM from his lucid vest, and halo'd brow 
O'er the dark roof celestial lustres glow, 660 
* Peter, arise!' with cheering voice he calls. 
And sounds seraphic echo round the walls ; \ 
Locks, bolts, and chains his potent touch obey. 
And pleased he leads the exulting sage to day. 

XL << You ! whose fine fingers fill the organic 
cells. 
With virgin earth, of woods and Iwnes and shells ; 
Mould with retractile glue their spongy beds, 
And stretch and strengthen all their fibre- 
threads.^ 



precipices would calcine them to a considerable 
■ depth, the night-dews or mountain-mists would 
penetrate these calcined parts and pulverize 
them by the force of the steam which the gen- 
erated heat would produce, the winds would 
disperse this lime-powder, and thus by repeated 
fires a precipice of lime-stone might be destroyed 
and a passage opened. It should be added, that 
accordmg to Ferber's obsei*vations, these Alps 
consist of lime-stone. Letters from Italy. 

Movld with retractile glue, 1. 567. The consti- 
tuent parts of animal fibres are believed to be 
earth and gluten. These do not separate except 
by long putrefaction or by fire. The earth then 
effervesces with acids, and can only be convei*ted 



»9 

Late when the mass obeys its changeful doom. 
And sinks to earth, its cradle and its tomb, 570 
Gnomes ! with nice eye the slow solution watch> 
With fostering hand the parting atoms catch, 
Join in new forms, combine with life and sense 
And guide and guard the transmigrating Ens. 

<< So when on Lebanon's sequester'd height 
The fair Adonis jeft the realms of light, 



into glass by the greatest force of fire. The gluten 
has continued united with the earth of the bones 
above 2000 years in Egyptian mummies ; but by 
long exposure to air or moisture it dissolves and 
leaves only the earth. Hence bones long buried, 
when exposed to the air, absorb moisture and 
crumble mto powder. PhiL Tr^ns. No. 475. 
The retractibility or elasticity of the animal 
fibre depends on the gluten ; and of these fibres 
are conmosed the membranes, muscles, and 
bones. Haller. ITiysiol. Tom. 1. p. 8. 

For the chemical decomposition of animal and 
v^etable bodies see the ingenious work of La^ 
voisier, Trait§ de Chimie, Tom I. p. 132. who 
resolves all their component parts into oxvgene, 
hydrophone, carbone, and azote, the three iotv»t 
or which belong principally to v^etable, and th9 
last to animal matter. 

Tlie transmigrating Ens. 1. 674. The perpet- 
ual circulation of matter in the growth and dia- 
solution of vegetable and animal bodies seems to 
have given Pythagoras his idea of the metemp- 
sycosis or transpilgration of spirit ; which was 
afterwards dressed out or ridiculed in variety of 
amusing fables. Other philosophei's have sup- 
posed, that there are two different materials or 
essences, which fill the universe. One of these, 
which has the power of commencing or produc- 
ing motion, is called spirit ; the other, which 
has the ^wer of receiving and of communicat- 
ing motion, but not of beginning it, is called 
matter. Tlie former of these is supposed to be 
difftteed through all space, filling up the inter- 
stices of the suns and planets, and constituting 
the gravitations of the sidereal bodies, the at- 
tractions of chemistry, with the spirit of vegeta- 
tion, and of animation. The latter occupies 
comparatively but small space, constituting the 
solid parts of the suns and planets, and their 
atmospheres. Hence these philosophers haye 
supposed, that both tbatter and spirit are equally 
immortal and unperishable ; and that on the 
dissolution of vegetable or animal organization, 
'the matter returns to the general mass of matter; 
and the spirit to the general mass of spirit, to 
enter again into new combinations, according to 
the original idea of Pythagoras. 

The small apparent quantity of matter that 
exists in the universe compared to that of spirit, 
and the short time in which the recrements of 
animal or vegetable bodies become again vivified 
in the forms of vegetable mucor or microscopic 
insects, seems to have given rise to another 
curious fable of antiquity. That Jupiter threw 
down a large handful of souls upon the earth, 
and left them to scramble for the few bodies 
which were to be had. 

Adonis, 1. 676. The very ancient story of the 
beautiful Adonis passing one half of the year 
with Venus, and the other with Proserpine 
alternately, has had variety of interpretations. 
Some have supposed that it allegorized the sum- 
mer and winter solstice; but this seems too 
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Bow'd his bright locks, and, fated from his birth, i 
To change eternal, mingled with the earth ; — 
With darker horror shook the conscious wood, 
Groan'd the sad gales, and rivers blush'd with 
blood; 580 

On cypress-boughs the loves their quivers hung. 
Their arrows scattered and their bows unstrung ; 
And beauty's goddess, bending o*er his bier. 
Breathed the soft sigh, and pour*d the tender 

tear.—- 
Admiring Proserpine through dusky glades 
Led the fair phantom to Elysian shades. 
Clad with new form, with finer sense combined. 
And lit with purer flame the ethereal mind. 
—Ere while, emerging from infernal night, 
The bright assurgent rises into light, 590 

Xieaves the drear chambers of the insatiate tomb. 
And shines and charms with renovated.bloom.'^ 
While wondering loves the bursting grave sur- 
round. 
And edge with meeting wings the yawning 

ground, 
I 

obvious a fact to have needed an hieroglyphic 
emblem. Others have believed it to represent 
the corn, which was supposed to sleep in the 
earth during the winter months, and to rise out 
of it in summer. This does not accord with the 
climate of Egypt, where the harvest soon fol- 
lows the seed-time. 

It seems more probably to hare been a story 
explaining some hieroglyphic figures represent- 
ing the decomposition and resuscitation of ani- 
mal matter; a sublime and interesting subject, 
and which seems to have given origin to the doc- 
trine of transmigration, which had probably its 
birth also from tlie hieroglyphic treasures of 
Egypt. It is remarkable that the cypress groves 
in the ancient Gi*eek writers, as in Theocritus, 
were dedicated to Venus; and afterwards be- 
came funeral emblems. Which was probably 
occasioned by the cypress being an accompani- 
ment of Venus in the annu^ processions, in 
which she was supposed to lament over the fu- 
neral of Adonis; a ceremony which obtained 
over all the eastern world from great antiquity, 
and is supposed to be referred to by Ezekiel, who 
accuses the idolatrous woman of weeping for 
Thammus. 



VEGETATION. " C«»*'* '/• 

Stretch their fair necks,, and leaning o*er the 

brink 
View the pale regions of the dead, and shrink ; 
Long with broad eyes ecstatic beauty stands, 
Heaves her white bosom, spreads her waxen 

hands; 
Then with loud shriek the panting youth alarms, 
' My life ! my love !' and springs into bis 

arms." 600 

The goddess ceased, — ^the delegated throng 
O'er the wide plains delighted rush along ; 
In dusky squadrons, and in shining groups. 
Hosts follow hosts, and troops succeed to troops; 
Scarce bears the bending grass the moving 

freight. 
And nodding florets bow beneath their weight. 
So when light clouds on airy pinions sail, ■.'-. 
Flit the soft shadows o'er the waving vale ; 
Shade follows shade, as laughing zephyrs drive, 
And all the chequer'd landscape seems alive. 610 



Zephyrs drive, 1. 609. These lines were ori- 
ginally written thus. 

Shade follows shade by laughing zephyrs drove, 
And all the chequer'd landscape seiems to move: 

but were altered on account of the supposed fiedse 
grammar in using the word drove for driven, 
according to the opinion of Dr. Lowth : ait the 
same time it may be observed, 1. that this is io 
many cases only an ellipsis of the letter n at the 
end of the word ; as froze, for frozen ; wove, for 
woven ; spoke, for spoken ; and thajt then the 
participle accidentally becomes similar to the 
past tense : 2. that the language seems gradually 
tending to omit the letter n in other kind of 
words for the sake of euphony ; as housen is be- 
come houses ; eyne, eyes ; thine, thy, &c. and 
in common conversation, the words forgot, spoke, 
fi'oze, rode, are frequently used for forgotten, 
spoken, frozen, ridden. S. It does not appear 
that any confusion would follow the indiscrimi- 
nate use of the same word for the past tense and ' 
the participle passive, since the auxiliary verb 
have, or the preceding noun or pronoun always 
clearly distinguishes them ; and lastly, riiyme- 
poetry must lose the use of many elegant words 
without this license. 
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ECONOMY OF VEGETATION. 



CANTO Ilf. 



ARGUMENT. 



^dAreu to ike Nympht, L Steam nie$ from the oceans Jloats in douds, detcendt in rain and deWf ar 
if amdenaed on kills, produces qmngs, and rivers, and returns to the sea. So the blood circulates 
through the body and returns to the heart, 11. //. I. Tides^ 67. 8. EcMnus, nautHuSj ptrnta, con- 
cer. Grotto cf a mermaid, 65, S» Oil stills the waves. Cwel rocks. fiUjMtkrm, or TVrwb. 
Maelstrome, a whirlpool on the coast cf Norway, 85. HI. Bwersfrom benedth the snows on tks 
JJps. The Tiber, 103. IV. Ooerflmmngof the NUefrrom jtfrican Monsoons, 189. V. I. Gieiar, 
a boiling fountain in Iceland, destroyed by inundation, and consequent eartikquake, 145. 8. Warm 
mediei/ud springs. Buxton. Duie and Dutchess of DewmMre, 157. VI. CombkuUi&n qf vHid 
mr amd inflammable gas produces water. Which is another source of springy and fivers. JU^goriad 
loves of fitter and Juno productive (f vernal showers§ SOI. VII. Aquatic Taste. Distant mummt 
of the sea by ni^. Sea-horse. Nereid singing, 261. VIII. The Nymphs qfthe river Derwent- 
lament the death of Mrs. French, 897. IX. Inland nmigatum. Monument for Mr. Brindley, 841. 
X. Pumps explained. Child sucking. Mothers exhorted to nurse their chSdren. Cherub sieipmg^ 
965. XL Engines for extinguishing fre. Story of two lovers penshmg m the flames, 897. XIL 
Charities ef Miss Jones, 447. XIII. Marshes drained. Hercules conquers Achdous. The horn 
^ TIenty, 48S. XIV. Showers, Dews. Floating lands with water. Lacteal system in animals, 
Qgravan drinking, 589. Departure of the Nymphs like water spiders f Uke northern nations Stating 
on the ice, 569. 



Again the god6sm speaks !— f lad eciho swells 
The tuneful tones along her shadowy ddls, 
Her wrinkling founts with soft Tihration 

shakes, 
Carls her deep wdls, and rimples all her lakes, 
Thrills each wide stream, Britannia's itle that 

laTes, 
Her headloi^ cataracts, and circumfluent 

wayes. 
--Thick as the dews, which deck the morning 

flowers. 
Or rain-drops twinkling in the sun-bright 

showers, 
Ftdr nymphs, emoiging in pellucid bands. 
Rise, as she turns, and whiten all the lands. 10 

I. ** Your buoyant troops on dimpling ocean 

tread, 
Wafting the moist ahr from Us oozy bed* 
Aquatic nymphs!— you lead with Tiewlsaa 

march 
The winged vapours up the aerial arch, 



The wisuud vapours. L 14. See additional 
note. No. aXV. on evaporation. 



On each broad cloud a thousand sails expand. 
And steer theshadowy treasure o*er the land. 



On each broad doud. L 15. The dondsconaist 
of condensed Tapour, the particles of whldi are 
too small separatelT to oyeroome the tenadty of 
the air, and which therefore do not descend. 
They are in such small spheres as to repd eacii 
other, that is, they are applied to each other by 
such very small surfaces, that the attraction of 
the particles of each drop to its own centre la 
greater than its attraction to the snrf^ ef the 
drop in its vicinity; every one has obsenred with 
what difficulty smaU qmerules of quldcsilver 
eanbemade to unite, ovnng to the same, eanse; 
and it is common to see on riding Enough dial- 
low water on a dear day, numbers of very 
small spheres of water as they are thrown from 
the horse's feet run along the surface fbr many 
yards before they again miite with it. Inmany 
cases these sphmles of water, which co mp ose 
douds, are kept from uniting bv a svrphis of 
electric fluid ; and frll in violent showers as soon 
as that is wmdrawn fhmi them, as In Grander 
storms. See note on Canto I. L 554. 

If In this stateadoud beeomes Arozen, H Is torn 
to pieces in its descent by the fHction ^ Ae air, 
and frils in white flakes of snow. Or those, 
flakes are rounded by bditf rubbed tegolhsr 
by the winds, and by having Adr angles thawrl 



EcoNoanr of 

skies the gathering drop» 
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I'hrough vernal 
diffuse, 
Plunge in soft rains, or sink in silver dews.— • 
Vour lucid bands condense with fingers chill 
The blue mist hovering round the gelid hill ; SO 



off by the warmer air beneath as they descend ; 
and part of the water produced by these angles 
thus dissolved is absorbed into the bodv of the 
hail-stone, as may be seen by holding a lump of 
snow over a candle, and there becomes frozen 
into ice by the quantitv of cold which the hail- 
stone possesses beneath the freezing point, or 
which is produced by its quick evaporation in 
falling ; and thus hail-stones are often found of 
greater or less densitv according as they consist 
of a greater portion of snow or ice. If hail-stones 
consisted of the large drops of showei's frozen in 
their descent, they woula consist of pure trans- 
parent ice. 

As hail is only produced in summer, and is 
always attended with storms, some philosopher's 
have believed that the sudden departure of elec- 
tricity from a cloud may effect something yet 
unknown in this phenomenon ; but it may hap- 
pen in summer independent of electricitv, be- 
cause aqueous vapour is then raised higher in the 
atmosphere, whence it has further ta fall, and 
there is warmer air below for it to fall through. 
'. Or sink in sUverdeivs, L 18. During the CMd- 
ness . of the night the moisture brfore dissolved 
in the air is gradually precipitated, and as it 
subsides adheres to the bodies it falls upon. 
Where the attraction'of the body to the particles 
of water is greater than the attractions of those par- 
tides to each other, it becomes q>read upon their 
surface, or slides down them in actual contact; as 
on the broad parts of the blades of moist grass : 
where the attraction of the surfece to the water is 
less than the attraction of the particles of water to 
each other, the dew stands in drops ; as on the 
points and edges of grass or gorse, where the 
surface presented to the drop l>e]ng small it at- 
tracts it so little as but'just to support it with- 
out much changing its globular fwrm : where 
there is no attraction between the vegetable sur- 
face and the dew drops, as~ on cabbage leaves, 
the drop does not come into pontact with the leaf, 
but hangs over it repelled, and retains its natural 
form, composed of the attraction and pressure of 
its own parts, and thence looks like quidcsilver, 
reflecting light from both its surfaces. Nor is 
this owing to any oiliness of the leaf, but simp- 
ly to the pdish of its surface, as a light needle may 
be laid on water in the same manner without 
touching it; for as the attractive powers of polish- 
ed surfaces are greater when in actual contact, 
so the repi^sive power is greater before contact. 

774^. Mue mist, 1. 20. Mists are clouds resting 
oh the ground ; they generallv come on at the 
b^inning of night, ana either fill the moist val- 
leys, or huig on the summits of hiUs, accordiiur 
to 1^ d^ree of moisture previously dissolve^ 
and the eduction of heat from them. The bIt 
over rivers during the warmth of the day sus- 
pends much moisture^ and as the changeful sur- 
face of rivers occasions them to cool sooner than 
the land at the approach of evening, mists are 
most frequently seen to b^in over rivers, and 
to spread themselves over moist grounds, and'fill 
the valleys, while the mists on the tops of moun^ 
tains ace more properly douds, condensed1>y the 
coldness of their situation. 

On ascending up the side of a hill from ft 



[Canto 111, 

In clay-form'd beds the trickling streams collect, 
Strain through white sands, through pebblj 

veins direct ; 
Or point in rifted rocks their dubious way, 
And in each bubbling fountain rise to day. 

« Nymphs ! you then guide, attendant from |« 
their source. 
The associate rills along their sinuous course ; 
Float in bright squadrons by the willowy brink, 
Or circling slow in limpid eddies sink ; 
Call from her crystal cave the naiad-nymph, ^ 
Who hides her fine form in the passing lymph, 90 
And, as below she braids her hyaline hair. 
Eyes her soft smiles reflected in the air ; 
Or sport in groups with river-boys, that lave 
Their silken limbs amid the dashing wave ; 
Pluck the pale primrose bending from its edge, 
Or tittering dance amid the whispering sedge.— 

" Onward you pass, the pine-capt hills divide, 
Or feed the golden harvests on theis side ; 
The wide-ribb'd arch with hurrying torrents 
fill, [milL 40 

Shove the slow barge, or whirl the foaming 
Or lead with beckoning hand the sparkling train 
Of refluent water to its parent main, 
And pleased revisit in their sea-moss vales 
Blue nereld-forms array'd in shining scales, 



misty valley, I have observed a beautiful colour- 
ed halo round the moon when a certain thickness 
of mist was over me, which ceased to be visiUe 
as soon as I emerged out of it ; and well remem- 
ber admiring with other spectators the shadow 
of the three spires of the cathedral church at 
Litchfield, the moon rising behind it, apparent- 
ly broken off, and lying distinctly over our heads 
as if horizontally on the suriace of the mist, 
which arose about as high as the roof of the 
church. Similar to this if on a focgy night a 

Eerson turns his back to a candle and lanthom, 
e wiU see a monstrous shadow of himself de- 
lineated on the fog, which is dense enough to re- 
flect a part of the candle-light in the vicinity of 
the shadow. White's Cuendar. There are 
some curious remarks on shadows or reflections 
seen on the surface of mists from high mountains 
in IJlloa's Voyages. The dry mist of summer 
1788^ was pnNMubly occasioned by volcanic em^ 
tion, as mentioned in note on Chunda, Part II. 
and therefore more like the atmosphere of smoke 
which hangs on still days over great cities. 

There is a dry mist, or rather a diminished 
transparence of the air, which according to Mr. 
Saussure accompanies fair weather, while great 
transparence of air indicates rain. Thus when 
large rivers two miles broad, such as at Liver- 
pool, appear narrow, it is said to prognosticate 
rain ; and when wide, fair weather. This 
want of transparence of the air in dry weather, 
ma^ be owing, to new combinations or decom^ 
positions of uie vapours dissolved in it, but 
wants further investigation. Essais sur L*Hy- 
grometrie, p. S67. 

Round the gplidhiU, ib. See additional notci^ 
No. XX y I. on the origin of springs. 
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rlutae broad oar ths torpid wave im- 
>e]s, [nhells. 

tons bellowing through their twisted 

>iii the heart the sanguine stream dis- 
ils 

ity's radiant shrine in vermil rills, 
2h fine nerve, each slender hair per- 
vades, % 
i*s bright snow with liring purple 
ihadee, 50 
Lpling dieek with warmer blushes dyes, 
n the lips, and lightens in the eyes. 
ile absorb'd, the vagrant globules swim 
;h fiur feature, and proportiofi*d limb, 
one trunk with deeper tint return 
arm concave of the vital urn. 

'* Aquatic maids ! you sway the mighty 
realms 

ind shell, which ocean overwhelms ; 
8 pale queen her rising orb reveals, • 
lbs the zenith with refulgent wheels, 
n the foam your glimmering legion 
rides, 61 

le tridents heave the dashing tides. 



on the foam. 1. 61. The phenomena of 
have been well investigated and satis- 
explained by Sir Isaac Newton and 
ey, from the i^eciprocal gravitations of 
, moon, and sun. As the earth and 
»ve round a centre of motion near Uie 
irface, at the same time that they are 
g in their annual orbit round the sun, 
I that the water on the side of the earth 
lis centre of motion between the earth 
I will be more attracted by the moon, 
raters on the opposite side of the earth 
as attracted by the moon, than the cen- 
of the earth. Add to this, that the 
si force of the water on the side of the 
diest from the centre of motion, round 
e earth and moon move, (which, as was 
re, is near the surface of the earth) is 
lan that on the opposite side of the earth. 
h these causes it is easv to comprehend 
vater will rise on two sides of the earth. 
At nearest to the moon, and its opposite 
that it will be flattened in consequence 
idratures, and thus produce two tides 
lunar day, which consists of about 
mr hours and forty-eight minutes, 
tides will be also affected by the solar 
i when it cmncides with the lunar one, 

8 it, as at new and full moon, and will 
uch influenced by the opposing shores 
wrt of the earth. 

9 the moon in moving round the centre 
' between itself and the earth describes 
arger orbit than the earth describes 
i same centre, it follows that the centri- 
ion on the side of the moon opposite to 
must be much greater than the centri- 
ion of the side of the earth opposite to 
round the same centre. And secondly, 

ttraction of the earth exerted on the 
irfiure next to the earth is much greater 



Urge on the sounding shores their crystal course 
Restrain their fury, or direct their force. 

2. « Njrmpbs ! you adorn, in glossy volutes roird, 
The gaudy conch with azure, green, and gold. 



than the attraction of the moon exerted on the 
earth^s surface, the tides on the lunar sea, (if 
such there be) should be much greater than those 
of our ocean. Add to this, that as the same fiipe 
of the moon always is turned to the earth, the 
lunar tides must be permanent, and if the solid 
parte of the moon be spherical, must always cover 
the phasis next to us. But as there are evidently 
hills and vales and volcanoes on this side of 4^e 
moon, the consequence is that the moon has no 
ocean, or that it is frozen. 

The gaudy conch. I. 66. The spiral form of 
many wells seems to have affordeda more fiwal 
manner of covering the long teil of the fish with 
calcareous armour ; since a single thin partition 
between the adjoining circles of the fish was suf- 
ficient to defend both surfaces, and thus much 
cretaceous matter is saved; and it is probable 
that from this spiral form they are better enabled 
to feel the vibrations of the element in which 
they exist. See note on Canto IV. 1. 164. This 
cretaceous matter is formed by a mucous secre- 
tion from the skin of the fish, as is seen in crab- 
fish, and others which annually cast their shells, 
and is at first a mucous covering, (like that of a 
hen's egg, when it is laid a day or two too soon,) 
and whidh gradually hardens. This may also 
be seen in common shell snails, if a part of their 
shell be broken it becomes repaired in a similar 
manner virith mucus, which by degrees hardens 
into shell. 

It is probable the calculi or stones found in 
other ammals may have a similar origin, as they 
are ibnned on mucous membnmes, as those of 
the kidney and bladder, chalk-stones in the gout, 
and gall-stones ; and are probably owing to the 
inflammation of the membrane where they are 

Eroduced, and vary according to the d^ne of 
iflammation of tno membrane which forms 
them, and Uie kind of mucus wUch it naturally 
produces. Hius the shelly matter of different 
shell-fish differs from the coarser kinds which 
form the shells of crabs, to the finer kinds 
which produce Ibe mother-pearl. 

The beautiful colours of some shells driginate 
from the thinness ef the laminsB of which they 
consist, rather than to any colouring matter, as 
is seen in mother-pearl, which reflecte different 
colours according to the obliquity of the light 
which foils on it. The beautiful prismatic col- 
ours seen on the Labradore stone are owing to a 
similar cause, viz. the thinness of the laminae of 
which, it consists, and has probably been formed 
from motiier-pearl sheUs. 

It la curious that some of the most common 
fossil shells are not now known in their recent 
state, as the comua ammonia ; and on Uie con- 
trary, many sheUs which are very plentiful in 
their recent state, as limpets, sea-ears, volutes, 
cowries, are very rarely found fossil. Da Costa's 
Concholegy, p. 16S. Were all the ammonife 
destroyed when the continente were raised? Or 
do some genera of animals perish by the increas- 
ing power of their .enemies? Or do they still 
reside at inaccessible dqtths in the sea? Or da 
some animals chan|re their forms gradually and 
become new generar 
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You round eehittua nj hia ufowy ibaU, 
Q\yb Um luMl'd nautilui kit oar and mU; 
Finn to kit rock with silyer cords suspend 
Xhfl anckor'd pinna, and his eanoer-lriend ; 70 
With worm-Uks beard his toothless lips array, 
And teack the unwieldy sturgeon to betray.—- 
Ambusk'd in weeds, or s^ulokred in sands. 
In dread npose ke waits the scaly bands, 
flTaves in red spires the living lures, and draws 
The unwary plunderers to his circling javrsr 
Eyes with grim joy the twinkling shoals beset. 
And daspe the quick inextricable net. 
Ifon chase tke warrior skaric, and cumberous 

wkaloy 
And guard tke mermaid in ker briny vale ; 80 
Feed tke lira petals of ker inaeet-flowers, 
Per ske^-wrack gardens, and ker sea-fkn 

bowers ; 
Witb ores and gems adorn ker coral cdl. 
And drop a pearl in every gaping skelL 

• 

9. '' Tour myriad trains o*er stagnant oceans 
tow, 
pamese'd witk gossamer, tke loitering prow ; 
Or witk fine films, suspended o'er the deep» 
Or oil effnshre lull the waves to sleep. 

■■ ■ ■ ■ 1. ■ ' ■ . .1 ■ .. ■ ... ■* . 

JBchmut. Nautilus* L 67, 68. See additional 
notes. No. XXVII. 

Pinncu Cancer. 1. 70. See additional notes, 
No. XXVII. 

With worm-Uke beard, L 71. See additional 
notes. No. XXVIII. 

JPM Ifte Hoe petals. 1. 81. There is a sea- 
Insect described by Mr. Huges whose claws or 
tentacles being disposed in regular circles and 
tinged witii varlefy of bright lively colours re- 
present the petels of some most elegantly fring- 
ed and radiated flowers, as the carnation, mari- 
fdd, and anemcme. Philos. Trans. Abridg. 
oL IX. p. 110. The Abbe Diequemarre has 
Ibrtherelucidatedthehistory of the actinia; and 
o b serv e d their manner of. taking their prey by 
indorimr it In these beautiful rays like a net. 
Phil. oRtmis. VoL LXIII. and LXV. and 
LXVII. 

And drop a pearl. L 84^ Many are theopi- 
niims both of ancient and modem writers con- 
cerning the production of pearls. Mr. Reau- 
mur tUnks they are formea like the hard eon- 
crctions in many land animals, as stones of the 
bladdair, gaU-sUmes, andbezoar, and hence con- 
dodes themtobe adisease of the fish ; but there 
seems to be a stricter analogy^between these and 
tke calcareous productions found in crab-fish, 
eaHed crab's eyes, which are formed near tiie 
stomach of the animal, and constituto a reser- 
voir of calcareous matter against the renovation 
of the sheU, at which time they are re-diss(dved 
and deposited for that purpose. As the inter- 
nal part of the diell of the pearl oyster or mus- 
. de eoMlsts ol mother-pear( which is a similar 
matoial to the pearl, and as the animal has 
annuaOy occasion to enlarge his sheU, there is 
veason to suspect the loose pearls are simflar re- 
servoirs of the pearly matter for that punose. 

Or wiakjln§ Jtlms. 1. 87. See additional notes, 
No. XXIX. 



0P lotnfUI. 

You stay the fiyiogbark, conceal'd beneatk, 
Wkere living rocks of worm-built coral breathe ; 
Meet fell Teredo, as he mines the keel 91 

With beaked head, and break his lips of steel ; 
Turn the broad helm, the fluttering canvass 

urge 
From Madstrome's fierce innavigable surge. 
—'Mid the lorn isles of Norway's stormy main. 
As sweeps o'er many a league his eddying train, 
Vast watery walls in rapid circles spin. 
And deep-ingulph'd the demon dweUs within ; 
Springs o'er the fear-froze crew with harpy- 
claws, 99 
Down his dceep den the whirling vessel draws ; 
Chums with kis bloody moutk the dread repast, 
Tke booming waters murmuring o'er tke mast 

III. " Wkere witk chill frown enormous 

Alps alarms 
A thousand realms, korizon'd in kis arms ; 
Wkile cloudless suns meridian glories sked 
From skies oi silver round kis koary heady 
Tall rocks of ice refract tke coloured rays. 
And frost sits tkroned amid tke lambent Uase; 
Nympks ! yourtkin forms pervade kis glitteriog 

piles. 
His roofs of crystal, and his glassy ailes ; 110 
Wkere in cold caves imprisoned naiads sleep, 
Or ckain'd on mossy oouckes wake and weep ; 
Wkere round dark crags indignant waters bend 
Tkrougk rifted ice, in ivory veins descend. 
Seek tkrougk unfatkom'd snows tkeir devioos 

track. 
Heave tke vast spars, tke ribbed granites crack. 



Where living rocks. L 90. The immense and 
dangerous ro<^ built by the swarms of coral in- 
sects which rise almost perpendicularly in the 
southern ocean like walls, are described in Cock's 
Voyages : a point of one of tkese rocks broke off 
and stuck in the hole which it had made In the 
bottom of one of his ships, which would otktf • 
wise have perished by the admission of viratsr. 
The numerous lime-stone-rocks which consist 
of a congeries of the cdls of these animals, and 
whidi constitute a great part of the solid earth, 
show their nrodigious multiplication in all ages 
of the world. Specimens or these rocks are to 
be seen in tke Limeworks at Linsel near New- 
port in Skropskire, in Coal-brook Dale, and in 
many narts of tke Peak of Derbyshire. The 
insect has been well described by M. Peyason- 
nel, Ellis and others. Phil. Trans. VoL 
XLVII. L. LIl. and LVII. 

Meet fell Teredo. L 91. See additional notei, 
No. XXX. 

Turn the broad hdm, 1. 9S. See additional 
notes. No. XXXI. 

Where round dark crags. 1. 118. See additional 
notes, No. XXXII. 

Heave the vast sjxzrs, 1. 116. Water in des- 
cending down devated situations, if the outiet 
for it mIow is not sufficient for Its emission, acts 
with a force equal to the height of the column, 
as is seen in an eiqperimental machine caJled the 
philoeophlcd bdlows, hi which a few pints oif 
water are made to raise many hundred poundsr 
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Rusk Into day, in fiwrny torrents thine. 
And swell the imperial Danube or the Rhine. 
Or iSeed the mnrmuring Tiber, as he laves 119 
His realms inglorious with diminished waves, 
Hears his lorn forum sound with eunuch-strains, 
Sees dancing slaves insult his martial plains ; 
Farts with chill stream the dim religious bower 
TI«ie-moalder*d bastion, and dismantled tower ; 
By alter*d fanes and nameless villas glides, 
And dassie domes, that tremUe on his sides ; 
Sighs o'er each broken urn, and yawning tomb, 
And mourns the fall of liberty and Rome. 

IV. " Sailing in air, when dark monsoon 
inshrouds 
His tropic mountains in a night of clouds ; ISO 



To this cause is to be ascribed many lai^ pro- 
montories of ice being occasionally thrown down 
frmn the Glaciers ; rocks have likewise been 
thrown from the sides of mountains by the same 
cause, and large portions of earth bav^e been re- 
moved many hundred yards from their situati<ms 
at the foot ci mountains. On inspecting the lo- 
oomotlMi of about thirty acres of earth with a 
small house near Bilder's Bridge in Shropshire, 
abcmt twenty years ago, from the foot of a moun- 
tain towards the river, I well remember it bore 
all the marks of having been thus lifted up, 
pushed away, and as it were crumpled into 
ridffes, by a column of water contained in the 
moSintahi. 

From water being thus confined in high col- 
umns between the strata of mountainous coun- 
tries, it has oftoi happened, when wells or per- 
fbrs^ons have been made into the earth, that 
springs have arisen much aliove the surface of the 
new vfnelL When the new bridge was building, at 
DnUin, Mr. G. Semple found a spring in the bed 
of the river, where he meant to lay the founda- 
tion of a pier, which, by fizuig iron pipes into 
it» he raised many feet. Treatise on Building in 
Water, by G. Semple.— From having observed 
a -ndley north-west of St. AUcmond's well, near 
Derby, at the head of which that spring of wa- 
ter <Mioe probably existed, and by its current 
formed the valley, ^but which in after times 
foond its way out in its present situation,) I sus- 
pect that St. Alkmond s well might by building 
round it be raised high enough to supply many 
streets in Derby with spring- water, which are 
noiw only supplied with river-water. See an 
acoonnt of an artificial spring of water, PhiL 
Trans. VoL LXXV. p. 1. 

In wiring a well at Sheemess, the water rose 
800 feet SMve its source in the weU. Phil. 
Trans. VoL LXXIV.— And at Hartford, m 
Connecticut, there is a well which was dug 
seventy feet deeqp before water was found ; then 
in boring an auger-hole through a rock, the wa- 
ter rose so &st as to make it difficult to keep it 
diy by pumps till they could blow the hole larger 
bv gunpowder, which was no sooner accomplish- 
ed tlun it filled and run over, and has been a 
bro(A: for near a century. Travels through 
America. Lond. 1789. Lane. 

Dark montoon inshrouds, 1. 129. When, from 
any peculiar situations of land in respect to s«^ 
the tropic becomes more heated, when the sun 
is vertical over it, than the line, the periodical 
winds called monsoons are produced, and these 
are attended by rainy seasons -, for as the air at 



Or drawn by whirlwinds from the line returns. 
And showeni o*er Afric all his thousand urns ; 
High o*er his head the beams of Sirius glow. 
And, dog of Nile, Anubis barks below. 
Nymphs ! you from cliff to cliff attendant guide 
In headlong cataracts the impetuous tide ; 
Or lead o*er wastes of Abyssinian sands 
The bright expanse to Egypt's showerless lands. 
—Her long canals the sacred waters fill. 
And edge with silver every peopled hill ; 140 
Gigantic Sphinx in circling waves admire. 
And Memnon bending o*er his broken lyre ; 



the tropic is now more heated than at the line, 
it ascends by decrease of its specific gravity, and 
floods of air rush in both from the South West 
and North East ; and these being one warmer 
than the other, the rain is precipitated by their 
mixture, as observed bv Dr. Hutton. See ad- 
ditional notes. No. XXV. All late travellers 
have ascribed the rise of the Nile to the mon- 
soons which deluge Nubia and Abyssinia with 
rain. The whirling of the ascending air was 
even seen by Mr. Bruce in Abyssinia ; he says, 
" every morning a small cloud began to wmrl 
round, and presently after the whole heavens 
became covered with clouds.** By this vortex 
of air the N. E. winds and the S. W. winds, 
which flow in to supply the place of the ascend- 
ing column, became mixed more rapidly, and 
deposited their rain in greater abundance. 

Mr. Volney observes that the time of the ris- 
ing of the Nile commences about the 19th of 
June, and that Abyssinia and the adjacentparts 
of Africa are deluged with rain in May, June, 
and July, and prcKluce a mass of water which is 
three months in draining off. The Abbe La 
Fluche observes that as Sirius, or the dog-star, 
rose at the time of the commencement of the 
flood, its rising was watched by the astronomers, 
and notice given of the approach of inundation 
by hanging the figure of Anubis, which was that 
of a man with a a<^*s head, upon all their tem- 
ples. Histoire de CieL 

Egi/pt*s showerless lands, 1. 138. Thers seem 
to be two situations which may be conceived to 
be exempted from rain falling upon them, one 
where the constant trade- winds meet beneath 
the line, for here two regions of warm air are 
mixed together, and thence do not seem to have 
any cause to precipitate their vapour ; and the 
other is, where the winds are brought ii*om 
colder dimates, and become warmer by their 
contact with the earth of a warmer one. Thus 
Lower Egypt is a flat country, warmed by the 
sun more than the higher lantu on one side of it* 
and than the Mediterranean on the other ; and 
hence the winds which blow over it acquire 
greater warmth, which ever way they come, than 
they possessed before, and in consequence have 
a tendency to acquire and not to part with their 
vapour like the north-east wind^of this country. 
There is said to be a narrow spot upon the coast 
of Peru where rain seldom occurs ; at the same 
time, according to Ulloa, on the mountainous 
regions of the Andes beyond there is almost per- 
petual rain. For the wind blows uniformly 
upon this hot part of the coast of Peru, but no 
cause of devaporation occurs till it begins to as- 
cend the mountainous Andes, and then its own 
expansion produces cold sufficient to condense its 
vapour. 
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0*er AirrowM glebes and green savannas sweep. 
And towns and temples laugh amid the deep. 



BOONOMT OF lCa»*o m 

Deep in warm waves, and pebbly baths she 

dwells, 
And calls Hygria to her sainted wells. 



V. 



1. " High in the frozen north where 

Heda glows. 
And melts in torrents his coeval snows ; 
O'er isles and oceans shed a sanguine light. 
Or shoots red stars amid the ebon night ; 
When, at his base intomb'd, with bellowing 

sound 
Fell Giesar roar'd, and struggling shook the 

ground ; 150 

Four'd from red nostrils, with her scalding 

breath, 
A boiling deluge o*er the blasted heath ; 
And, wide in air, in misty volumes hurl'd 
Contagious atoms o'er the alarmed world ;- 
Nymphs ! your bold myriads broke the infernal 

spell, 
And crushed the sorceress in her flinty cell. 

2. « Where with soft fires in unextinguish'd 
urns, 
Cauldr«n'd in rock, innocuous lavA burns ; 
On the bright lake your gelid hands distil 
In pearly showers the parsimonious rill ; 160 
And, as aloft the curling vapours rise 
Tluwugh the cleft roof, ambitious for the skies, 
In vaulted hills condense the tepid steams, 
And pour to health the medicated streams. 
—So in green vales amid her mountains bleak 
Buxtonia smiles, the goddess-nymph of Peak ; 



Fdl Giesar roared, 1. ISO. The boiling column 
of water at Giesar in Iceland was nineteen feet 
in diameter, and sometimes rose to the height of 
ninety-two feet. On cooling it deposited a sili- 
ceous matter or chalcedony forming a bason 
round its base. The heat of this water before 
it rose out of the earth could not be ascertained, 
as water loses all its heat above 212 (as soon as 
it is at liberty to expand) by the exhalation of a 
part, but the flinty bason which is deposited 
nrom it shows that water with great degrees of 
heat will dissolve siliceous matter. Van Troil's 
Letters on Iceland. Since the abeve account in 
the year 1780 this part of Iceland has been de- 
stroyed by an earthquake or covered with lava, 
which was probably effected by the force of 
aqueous steam, a greater Quantity of water fall- 
ing on the subterraneous nres than could escape 
bv the ancient outlets and generating an increas- 
ed quantity of vapour. For the dispersion of con- 
tagious vapours nrom volcanoes, see an account of 
the Harmattail in the notes on Chunda, Part II. 

Bvatonia smUes, 1. 166. Some arguments are 
mentioned in the note on Fucus, Part 1 1, to show 
that the warm springs of this country do not arise 
from the decomposition of pyrites near the sur&ce 
of the earth, but that they are produced by steam 
rising up the fissures of the mountains from 
great depths, owing to water falling on subter- 
raneous fires, and that this steam is condensed 
between the strata of the incumbent mountains 
and collected into springs. For further proofs 
on this subject the reader is referred to a Letter 
from Dr. Darwin in Mr. Pilkington's View of 
Derbyshire, vol. I. p. 256. 



<< Hither in sportive bands bright Devon leads 
Graces and loves from Chatsworth's flowery 
meads, 170 

Charm'd round the nymph, they climb the rif- 
ted rocks; 
And steep in mountain-mist their golden locks ; 
On venturous step her sparry caves explore. 
And light with radiant eyes her realms of ore ; 
^Oft by her bubbling founts, and shadowy 

domes. 
In gay undress the f^iry legion roams, 
Their dripping palms in playful malice fill. 
Or taste with ruby lip the sparkling rill ; 
Crowd round her baths, and, balding o'er the 

side, 
Undasp'd their sandals, and their asones un- 
tied, 180 
Dip with gay fear the shuddering foot undress'd, 
And quick retract it to the fringed vest ; 
Or cleave with brandish'd arms the lucid stream, 
And sob, their blue eyes twinkling in the steam. 
•—High o'er the chequer'd vault with transient 

glow 
Bright lustres dart, as dash the waves below; 
And echo's sweet responsive voice prolongs 
The dulcet tumult of their silver tongues.— 
O'er their flush'd cheeks uncurling tresses flow, 
And dew-drops glitter on their necks of snow ; 



And sob, their blue eyes* L 184. The bath at 
Buxton being of 82 degrees of heat is called a 
warm bath, and is so compared with common 
spring- water which possesses but 48 d^^es of 
heat, out is nevertheless a cold bath compared to 
the heat of the body which is 98. On going in- 
to this bath there is therefore always a chill per- 
ceived at the first inunersioli, but after having 
been in it a minute the chill ceases and a sensa- 
tion of warmth succeeds though the body con- 
tinues to be immersed in the water. The cause of 
this curious phenomenon is to be looked for in 
the laws of animal sensation and not from any 
properties of heat. When a person goes from 
clear day-light into an obscure room, ror a white 
it appears gloomy, which gloom however In a 
little time ceases, and the deficiency of light be- 
comes no longer perceived. This is not solely 
owing to the enliurgement of the iris of the eye» 
since that is performed in an instant, but to this 
law of sensation, that when a less stimulus is 
applied (within certain bounds) the sensibility 
increases. Thus at going into a bath as much 
colder than the body as that of Buxt(m, the di- 
minution of heat on the skin is at first perceiv- 
ed, but in about a minute the sensibility to heat 
increases, and the nerves of the skin are equally 
excited by the lessened stimulus. The sensation 
of warmth at emerging from a cold-bath, and 
the pain called the hot-ach, after the hands have 
beSn immersed in snow, depend on the same 
principle, viz. the increased sensibility of the 
skin alter having been previously exposed to a 
stimulus less thiux usual. 
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Roand each fair nymph her dropping mantle 

clings, 191 

And Loves emerging shake their showery wings. 

** Here oft her lord surveys the rude domain, 
Fair arts of Greece triumphant in his train ; 
Lo ! as he steps, the column'd pile ascends, 
The blue roof closes, or the crescent bends ; 
New woods aspiring clothe their hills with green, 
Smooth slope the lawns, the gray rock peeps be* 

tween ; 
Relenting nature gives her hand to taste. 
And health and beauty crown the laughing 

was|e. 200 

VI. « Nymphs! your bright squadrons watch 
with chemic eyes 
The cold-elastic vapours, as they rise ; 
With playful force arrest them as they pass, 
And to pure air betroth the flanujig gas. 
Round their translucent forms at once they 

fling 
Their rapturous arms, with silver bosoms cling ; 
In fleecy douds their fluttering wings extend. 
Or from the skies in lucid showers descend ; 
Whence rills and rivers owe their secret birth, 
And ocean's hundred arms infold the earth. 210 



Here aft her lord. 1. 193. Alluding to the mag- 
nificent and beautiful crescent, and superb sta- 
bles, lately erected at Buxton, for the accommo- 
dwdon of the company, by the Duke of Devon- 
shire ; and tp the plantations with which he has 
decorated the surrounding mountains. 

And to pure air. 1. 204. Until very lately 
w^ater was esteemed a simple element ; nor are 
fdl the most celebrated chemists of £urope yet 
conyerts to the new opinion of its decomposition. 
Mr. Lavoisier, and others of the French school, 
hare most ingenioiusly endeavoured to show that 
water consists of pure air, called by them oxy- 
geae, and of inflammable air, called hydrogene, 
with as much of the matter of heat, or calorique, 
as is necessary to preserve them in the form of 
gas. C^as is distinguished from steam by its 
preserving its elasticity under the pressure of the 
atmosphere, and in the greatest degrees of cold 
yet kiMwn. The history of the progress of this 
great discovery is detailed in the Memoirs of the 
Royal Andemy for 1781, and the experimental 
prooftof it are delivered in Lavoisier's Elements 
of Chemistry. The results of which are, that 
water consists of eighty-five parts by weight of 
oxygcne, and fifteen parts by weight of hydro- 
gene, with a sufficient quantity of cuorique. Not 
only numerous chemiod phenomena, but many 
atmoapheriod and y^etable facts receive clear 
and beautlAil elucidation from this important 
analysis. In the atmosphere inflammable air is 
probably perpetually uniting with vital air, and 
prodneing moisture which descends in dews and 
showers, while the growth of vegetables, by the 
assistance of light, Is perpetualW again decom- 
posing the water they imbibe from the earth, 
and while tiiey retain the inflammable idr for 
the formation of oils, wax, honey, resin, &c. 
they give up the vital idr to replemsh the atmo- 
sphere. 
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*< So, robed by beauty's queen, 
charms 
Satumia woo'd the thunderer to her arms ; 
O'er her ffur limbs a veil of light she spread. 
And bound a starry diadem on her head ; 
Long braids of pearl her golden tresses graced. 
And the charm'd cestus sparkled round her 

waist. 
— Raised o'er the woof, by beauty's hand in- 
wrought. 
Breathes a soft sigh, and glows the enamour'd 

thought ; 
Vows on light wings succeed, and quiver'd wiles, 
Assuasive accents, and seductive smUes. 220 
— Slow rolls the Cyinrian car in purple pride. 
And, steer'd by loi'e, ascends admiring Ide ; 
Qimbs the green slopes, the nodding woods per- 
vades. 
Bums round the ' rocks, or gleams amid the 

shades.^ 
Glad zephyr leads the van, and waves above 
The barbed darts, and blazing torch of love ; 
Reverts his smiling face^ and pausing flings 
Soft showers of roses from aurelian wings. 
Delighted fawns, in wreaths of flowers array'd. 
With tiptoe wood-boys beat the checquer'd 

glade; 
Alarmed Naiads, rising into air, 890 

Lift o'er their silver urns their leafy hair ; 
Each to her oak the bashful Dryads shrink, 
And azure eyes are seen at every chink. 
— Love cuUs a flaming shaft of broadest wing, 
And rests the fork upon the quivering string ; 
Points his arch eye aloft, with fingers strong 
Draws to his curled ear the silken thong ; 
Loud twangs the steel, the golden arrow flies. 
Trails a long line of lustre through the skies ; 240 
< 'Tis done !' he shouts, * the mighty monarch 

feels !' 
And with loud laughter shakes the silver wheels ; 
Bends o'er the car, and whirling, as it moves. 
His loosen'd bowstring, drives the rising doves. 
—Pierced on his throne the starting thunderer 
turns, [bums ; 

Melts with soft sighs, with kindling rapture 
Clasps her fidr hand, and eyes in fond amaze 
The bright intruder with enamour'd gaze. 
* And leaves my goddess, like a blooming brides 
The fanes of Argos for the rocks of Ide ? 260 
Her gorgeous palaces, and amaranth bowers. 
For diff-top'd mountains, and aerial towers ?* 
He said ; and leading from her ivory seat 
The blushing beauty to his lone retreat, 



And steered by love. 1. 222. The younger Love, or 
Cupid, the son of Venus, owes his existence and 
his attributes to much later times than the Eros, 
or divine Love, mentioned in Canto I. since the 
former is no where mentioned by Homer, though 
so many apt opportunities of introducing hun 
occur in the works of that immortal bard. 
Bacon. 
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Curtaiii'd with night the conch imperial 

shrouds, 
And rests the crimson cushions upon clouds.-^ 
Earth feds the grateful influence from above. 
Sighs the soft air, and ocean murmurs love ; 
Ethereal warmth expands his brooding wing, 259 
And in still showers descends the genial spring. 

VII. " Njnmphs oT aquatic taste ! whose pla- 
cid smile [ike ; 
Breathes sweet enchantment o*er Britannia's 
Whose sportive touch in showers resplendent 

flings 
Her lucid cataracts, and her bubbling springs ; 
Through peopled vales the liquid silver guides. 
And swells in bright expanse her freighted tides. 
Ton with nice ear, in tiptoe trains, pervade 
Dim walks oi mom or evening's silent shade ; 
Join the lone nightingale, her woods among, 
And roll your rills symphonious to her song ; 270 
Through foimt-full dells, and wave-worn val- 
leys move, 
And tune their echoing waterfalls to love ; 
Or catefa, attentive to the distant roar. 
The pausing murmurs of the dashing shore ; 
Or, as aloud she pours her liquid strain. 
Pursue the nereid on the twilight main. 
—Her playful sea-horse woos her soft com- 
mands. 
Turns his quick ears, his webbed daws expands. 
His watery way with waving volutes wins, 
Or listening Ubrates on unmoving fins. S80 

The nymph emei^ng mounts her scaly seat. 
Hangs o'er his glossy sides her silver feet, 
With snow-white hands her arching veil detains, 
Gives to his slimy lips the slacken'd reins, 
Lifts to the star of eve her eye serene. 
And cliaunts the birth of beauty's radiant 
queen.—* 

jtnd in stUl showen. L 260. The all^jorical in- 
terpretation of the vei*y ancient mythologv which 
supposes Jupiter to represent the superior part 
ef tne atmosphere or ether, and Juno the infe- 
rior air, and that the eonjunction of these two 
produces vernal showers, as alluded to in Vir- 
gil's Georeics, is so analogous to the present im- 
portant discovery of the production of water 
from pure air, or oxygene, and inflammable air, 
or hydrogene, (whi<» from its greater levity 
probablr resides over the formor,) that one 
should be tempted to believe that the very an- 
cient chemists of Egypt had discovered the com- 
position of water, and thus represented it in their 
nierpglyphic figures before tiie invoition of let- 
ters. 

In the passage of Vii^gil Jupiter is called ether, 
and descends in prolific showers on the bosom of 
Juno, whence the sprii^ ioeceeds and all nature 
rqioices. 

Turn pater omnipetens fteeimdia imbriboi iEtiher 
Gosjugis in greniam l»tn deseendit, et onces 
Magnus alit, maguo o— nnixtus oarpcm, lioetiu. 

Vifg. Georg. lib. II. 1. SU, 

Ver vtaijful sea-hoTte, 1. 877. Described flrom 
an autique gem. 



O'er her fkir brow her pcariy comb unfurls 
Her l>eryl locks, and parts the waving curls. 
Each tangled braid with ^stening teeth miMndi, 
And with the floating treasure musks ths 

frinds.— 
Thrill'd by the dulcet accents, as she aings, 291 
The rippUng wave in widening drelee rings ; 
Night's shadowy forms along the mai^gin gleam 
With pointed ears, or dance upon the stream; 
The moon transported stays her liright eareer. 
And maddening stars shoot headlong from th« 

sphere. 

VIII. " Nymphs ! whose fair eyes with vivid 

lustres glow 
For human weal, and mdt at human wo ; 
Late as you floated on your silver shdls. 
Sorrowing and dow by Dorwent'a wHlawy 

dells ; 800 

Where by tall groves his foamy flood he steen 
Through ponderous arches o'er impetuom wean, 
By Derby's shadowy towers reflectire sweeps, 
And gothlc grandeur chills his dndcy daeps ; 
You peari'd with pity's drops his vdret aides, 
Sigh'd in his gales, and murmnr'd in his tidsi^ 
Waved o'er his fringed brink a deeper gloom. 
And bow'd his alders o'er MUcena's tomh. 

<<Oft with sweet voice she led her infimt- 

train, 
Printing with graceful step his spangled plain, 
Explored his twinkling swarms, that swim er 

fly, 811 

And mark'd his florets with botanic eya.<— 
< Sweet bud of Spring ! how frail thy transient 

bloom. 
Fine .fllm»* she cried, < of nature's fairest loom ! 
Soon beauty fkdes upon its damask throne !*.* 
Unoonsdous of the worm, that mined her. own ! 
—Pale are those lips, where soft caresss 
Wan the warm chedc, and mute the 

tongue. 
Cold rests that fieeling heart on Derwent's dMiR^ 
And those love-lighted eye-balls roll no mors ! 

« Here her sad consort, stealing tkroi^fk tiM 
gloom SI 

Of murmuring doysters, gazes on her tomb ; 
Hangs in mute angnidi o'er the sciitohsoo'4 



Or graves with trembling style iSmt ^oUlm 
verse. 
* Sexton ! oh, lay beneath this sacred shriofli 
When time's cold hand shall dose my MUaf 

•yes, 
Oh, gently lay this wearied earth of nine^ 
Where wrapp'd in night my loved Milcena Iki' 



(yer MBeena*s tomb, 1. 806. In mc m ery ^ 
Mrs. French, a lady who to many other iMig W ^ 
aocomplishments added a profldenoy In hoU^f 
and natural history. 
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* So shall with purer joy my spfarit move, 329 
When the last trumpet thrills the caves of death, 
Catch the first whispers of my waking love. 
And drink with holy kiss her kindling breath. 

* The spotless fair, with blush ethereal warm, 
Shall hail with sweeter smile returning day, 
Rise from her marble bed a brighter form, 
And win on buoyant step her airy way.- 

Shall bend approved, where beckoning hosts 

invite, 
On clouds of silver her adoring knee. 
Approach with seraphim the throne of light, 
—And beauty plead with angel-tongue for 

me!* 340 

IX. << Your virgin trains on Brindley's 
cradle smiled, 
Apdi nursed with fairy-love the unletter'd child. 
Spread round his pillow all your sacred spells, 
Plorced aH your springs, and open'd all your 

weUs. — 
As now mi grass, with glossy folds revealM, 
Glides the bright serpent, now in flowers con- 
cealed ; 
Far shine the scales, that gild his sinuous back, 
And lucid imdulations mark his track ; 
So with strong arm immortal Brindley leads 
His long canals, and parts the velvet meads ; S50 
Winding in lucid lines, the watery ma^ 
Mines the firm rock, or loads the deep morass, 
With rising locks a thousand hills alarms, 
JPttngB o*er a thousand streams its silver arms. 
Feeds the long vale, the nodding woodland laves, 
Ai^ plenty, arts, and commerce freight the 

waves. 
— Nympbs ! who erewhile round Brindley's 

early bier 
On snow-white bosoms shower'd the incessant 
* . tear, 

Adwn his tomb ! oh, raise the marble bust, 
Fisdaim his honours, and protect his dust ! 360 
WMh urns inverted round the sacred shrine 
l^Mir.ozier wreaths let weeping naiads twine ; 
While on the top mechanic genius stands, 
Oovnts the fleet waves, and balances the 
lands. 



Bade with quick stroke the sliding pistim bear ; 
The viewless columns of incumbent air ;— 
Press'd by the incumbent air the floods below, 
Through oppning valves in foaming torrents 

flow, 370 

Foot after foot with lessen'd impulse move. 
And rising seek the vacancy above- 
So when the mother, bending o*er his charms. 
Clasps her jBur nurseling in delighted arms ; 
Throws the thin kerchief fram her neck of snow. 
And half unveils the pearly orbs below ; 
With sparkling eye the blameless plunderer 

owns 
Her soft embraces, and endearing tones. 
Seeks the salubrious fount with opening lips. 
Spreads his inquiring hands, and smiles, and 

sips. 380 

" Connubial fair ! whom no fond transport 

warms 
To lull your infant in maternal arms ; 
Who, blessed in vain with tumid bosoms, hear 
His tender wailings with unfeeling ear ; 
The soothing kiss and milky rill deny, 
To the sweet pouting lip, and glistening eye !— • 
Ah ! what avails the cradle's damask roof. 
The eider bolster, and embroider 'd woof !— 
Oft hears the gilded couch unpity'd plains. 
And many a tear the tassel'd cushion stains ! 390 
No voice so sweet attunes his cares to rest. 
So soft no pillow, as his mother's breast ! — 
— Thus charm'd to sweet repose, when twilight 

hours 
Shed their soft influence on celestial bowers. 
The cherub, innocence, with smile divine • 
Shuts his white wings, and sleeps on beauty's 

shrine. 

XI. " From dome to dome when flames in- 
furiate climb, 
Siveep the long street, invest the tower sublime ; 
Gild the tall vanes amid the astonish'd night, 
And reddening heaven retmns the sanguine 
light; 400 



ascent of the piston lifted the superincumbent 
X. « Nymphs ! you first taught to pierce the column of the atmosphere, and that then the 
secret caves i P^'^^^''^ of the surrounding air on the surface of 

the well below forced the water up into the 



rfilThumid earth, and lift her ponderous waves ; 



On Brindky*s cradle smiled. 1. 841. The life of 
'Mr. Brindley, whose great abilities in the con- 
•traction of canal navigation were called foi*th 
by the patronage of the Duke of Bridge water, 
TBay be read in Dr. Kippis's Biographia Britan- 
Biea, the excellence of his genius is visible in 
tvery mrt of this island. He died at Tumhurst, 
in Staffordshire, in 1772, and ought to have a 
IMmument in the cathedral church at Licb^eld. 
' ij^ her jxmderous waves. 1. 366. The inven- 
-ftm of the pump is of veiy ancient date, being 
■scribed to one Ctesebes, an Athenian, whence 
h WHS called by the Latins machina Ctesebiana; 
^t it was long before it was known that the 



up 

^'acuum, and that on that account, in the com- 
mon lifting pump the water would rise only 
about thirty-five feet, as the weight of such a 
column of water was in general an eouipoise to 
the surrounding atmosphere. The loamy ap- 
pearance of water, when the pressure of the air 
over it is diminished, is owing to the esqpansion 
and escape of the air previously dissolved by it, 
or existing in its pores. When a child first sucki 
it only presses or champs the teat, as observed 
by the great Harvey, but afterwards it learns to 
make an incipient vacuum in its mouth, and acts 
by removing the pressure of the atmosphere fnAn 
the nipple, like a pump. 

Ah 7 what avaiu, L 387. From an elmnt lit- 
tle poem of Mr. Jemingham's, entitled II Latte^ 
exhorting ladles to nurse their own children. 
G 
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MTUIe ndih vast strides and brittUni^ balr aloof 
Palo danger i^deo along tbe iUUng roof; 
And fiant terror howling in amaze 
Moyea hia 6aA limlw aerots the lurid bUase. 
Nymphs ! you first taught the gelid ware to rise, 
Huri'd in resplendent arches to the skies; 
In iron cells eondensed the airy spring, 
And imp*d the torrent with unfailing wing; 
—On the fierce flames the shower impetuous ftlls. 
And sudden darkness shrouds the shattcr'd 

walls; 410 

Steam, smoke, and dust, in Uended volumes 

roll, 
And night and silenoe repossess the pole.— 

** Where were ye. Nymphs! in those, disast- 
rous hours, [towers ? 
Which wrapp'd in flames Augusta^s sinking 
Why did ye linger in your wells and grores. 
When sad Woodmason moum*d her infant 

loYes? 
When thy fisdr daughters with unheeded screams, 
Ill-fated Molesworth! called the loitering 

streams?-— 
The tremhling nymph, on bloodless flngers hung 
Eyes from the tottering wall the dbtant throng* 
With ceasdess shrieks her deeping friends 
alarmi^ 421 

Drops with singed hair into her lover's arms. 
The illumined mother seeks with footsteps fleet. 
Where hangs the safe balcony o'er the street, 
Wn^'d in her sheet her youngest hope sus- 
pends. 
And panting lowers it to her tiptoe friends ; 



HurCd in resplendent arches, 1. 406. The addi- 
tion of an air-cell to machines for raising water 
to extinguish fire, was first introduced by Mr. 
Newshun of London, and is now applied to si- 
milar engines for washing wall-ti*ees in gardens, 
and to aU Idnds of forcing pumps, and might be 
applied with advantitf e to lifting pumps where 
the water is brought irom a great distance horiz- 
ontally. Another kind of machine was invented 
by one Greyl, in which a vessel of water was 
every way dkpersed by the explosion of sun- 
powder lodging in the centre of it, and lighted 
by an adi^ted matdi ; from this idea Mr. God- 
frey proposed a water-bomb of similar construo- 
tion. Dr. Hales, to prevent the spreading of 
fire, proposed to cover tne floors and stairs oTtbe 
adjoining houses with earth ; Mr. Hartley pro- 
posed to prevent houses frmn taking fire by cov* 
ering the cielingwith thin iron plates, and Lord 
Mahon by a bed <^ coarse mortar or jester 
between the cieling and floor above it. May not 
^is age of ehemicalscience discover some method 
4>f injecting or soaking timber with Ikne-water, 
.and aftenrards with vitriolic acid, and thus fill 
its poareswith alabaster? or of poietratinff it 
with siliceous matter, bvproeesses similar to£ose 
of Bergman and Adiard? See Cronstedt's 
Mineral. 2d edit. Vol. L p. 232. 

Woodnuutnit Molesivorth, L 416. The histories 
of these unfortunate families may be seen in the 
Annual Register or in the Gentleman's Maga- 
fline. 
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Again she hurriea on alftodMi^s springs. 

And nowa third, and now a fourth, Aeb sifg i; 

Safe all her babts, ahe smooths her tuwfenk 

brow. 
And bursts throng bidi:ering flames, iinsoovdi'd 

below. 
So, by her son arraign'd, with foot nnahod 480 
O'er burning bars indignant Emma trod. 

'< E'en on the day when youth with beauty wed, 
The flames surprised them in their nuptial bsi; 
Seen at the opening sash with bosom bare. 
With wringing hands, and dark dishevel'dfaaii^ 
Hie blushing bride with wild disordered chansi 
Round her fond lover winds her ivory arms ; 
Beat, as they dasp, their throbbing hearts witb 

fear. 
And many a kiss is mixed with many a tsir; 
Ah me ! in vain the labouring engines pour 
Round their pale limbs the ineffectual showet! 
— Then crash'd the floor, while shrinking crowdi 

retire. 
And love and virtue sunk amid the firs I 
With piercing screams afflicted strangers moam, 
And their white ashes mingle in their urn. 

XIL ** FeUudd forms ! whose crystal bsr 

somsshow 
The shine of welfare, or the shade of woe ; 
Who with soft lips salute returning springs 
Andhail the zephyr quivering on his wing; 460 
Or watch, untired, the wintery douds, tnd 

share 
With ste«aming eyes my vegetable care ; 
Go, shove the dim mist from the mountain's 

brow. 
Chase the white fog, which fioods the vale bdow 
Mdt the thick snows, that linger on the landi^ 
And catch the hailstones in your little hands ; 
Guard the coy blossom from the pdting showw^ 
And dash the rimy spangles from the bower. 
From each chill leaf the silvery drops repel. 
And dose the timorous floret's gold^i belL 460 



Skove the dim mist, 1. 453. See note on L 20 
of this Canto. 

Catch the htdUstwies. 1. 456. See note on L 15 
of this Canto. 

From each chiU leaf, I, 469. The upper side of 
the leaf is the organ of vegetable respiration, as 
explained in the additional notes, No.XXX VII. 
hence the leaf is liable to injury from much 
moisture on this surface, and is destroyed by 
being smeared with oil, in these respects resem^ 
bling the lungs of animals, or the spiraoula ou 
insects. To prevent these injuries, some leaves 
repd the dew-drops from their upper surface^ 
as those of cabbages ; other vegetables dose the 
upper surfMMis of their leaves together in iStm 
night, or in wet weather, as the sensitive plant; 
others only hang their leaves downward, so as to 
shoot the wet from them, as kidney-beans, and 
many trees. See note on 1. 18 of this Canto. 

Gillden bell, L 460. Theoe are musdaa pftMtid 
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«< So should yttott^ tympttOky^ in fcmale fbrm, 
nimlk the tan tiidt, tj^Kcitaltess of the storm ; 
Life's rinking -vrrecks with secret sighs 

deplore. 
And bleed for others* woes, herself on shore ; 
To IVieiidless virtue, gasping on the strand, 
Bare her warm heart, her virgin arms expand, 
Cbajnaa with kind looks, with tender accents 

cheer, 
And pAur the sweet consolatory tear ; 
OrfaTs careless woonds with lenient balms 

assuage, 
Orprop With firmer staff the steps of age; 4?0 
TIm lifted arm of mute despair arrest. 
And anateh the dagger jwinted at his breast ; 
Or Inn to skimber envy's ha^^^ard mien. 
And rob her qai?er*d shafts with hand unseen. 
Sonndy nymphs of helicon ! the ]trump of 

fime. 
And teach Hibernian echoes Jones's name ; 



about the footstalks of the leaves or leaflets of 
many plants, for the purpose of closing their 
oppcr sorfaces together, or of bending them 
down so as to shoot off the showers or dew-drops, 
as mentioned in the precedin|^ note. The daws 
of the petals or of the divisions of the calyx of 
many flowors are furnished in a similar manner 
with mnsdes, which are exerted to open or dose 
the coral and oa^ of the fk>wer as in tragopo- 

gn, anemone. This action of opening and dos- 
g the leaves or flowers does not appear to be 
produced simply by irriiaHon on tne muscles 
themsdves, but by uie connection of those mus- 
cles with tLteruUive sensorium, or brain, existing 
in each individual bud or flower. Ist. Because 
many flowers close firom the defect of stimulus, 
not by the excess of it, as by darkness, which is 
the absence of the stimulus of light ; or bv cold, 
which is tiie absence of the swnulus or hei^ 
Now the defect of heat, or the absence q£ food 
or <tf drink, affectsour sensations, which had been 
previously accustomed to a greater quantity of 
them ; but a musde cannot 1^ said to oe stimul- 
ated into action by a defect of stimulus. 2d. 
Because the muscles around the footstalks of the 
subdivisions of the leaves of Uie sensitive plant 
are exerted when any injury is offered to the 
other extremity of the leaf, and some of the 
•tamens of the flowers of the dass Syngen^a 
contract themsdves when others are irritated. 
See note on Chondrilla, Part II. of this work. 

From this circumstance, the contraction of the 
mnsdes of v^etables seems to depend on a dis- 
agreeable MTuotum in some distant part, and not 
on the irritation of the musdes themsdves. 
Tkxu, when apartide of dust stimulates the ball 
of the eye> tiie eye-lids are instantly dosed, and 
when too mudi light pains the retina, the mus- 
eles of the iris contract its aperture, and this not 
by any onmection or consent of the nerves of 
those parts, but as an effort to prevent or to re- 
move a disagreeable sensation, which evinces 
that veEetables are endued with sensation, or 
tiiat eadi bud has a common censorium, and is 
Amiished with a brain or a centrr.l place where 
its nerves are connected. 

Jones's name, L 478. A young lady who do- 
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Bind round her poUiAiM brow the clvie Vtfy, 
And drag the ftir philanthropist to day. 
So from seduded springs, and secret eaves, 479 
Her Liffy pours his bright meandering waves, 
Cools the parch*d vale, the sultry mead 

divides. 
And towns and temples star his shadowy ddea. 

XIII. Call your light legions, tread the 
swan^py hsath, [neath ; 

Pierce with sharp spades the tremulous peat be- 
With colters bright the rushy sward bisect. 
And in new veins the gushing rills direct ; — 
So flowers shall rise in purple light array'd, 
And blo8som*d orchards stretch their silver 

shade ; 
Admiring glebes their amber ears unfold, 
And labour sleep amid the waving gold. 490 

« Thus when young Hercules with firm dis- 

dabi 
Braved the soft smiles of pleasne's harlot tndn ; 
To vafiant toils his forceful limbs assign'd. 
And gave to virtue all his mighty mind ; 
Fierce Achdous rush*d from mountmn-caves^ 
0*er sad Etolia pour*d his wasteful waves. 
O'er lowing vales and bleating pastures roll'd. 
Swept her red vineyards, and her glebes of 

gdd. 
Mined all her towns, uptore her rooted woods. 
And famine danced upon the shining floods. £00 
The youthful hero seized his curled crest. 
And dash'd with lifted dub the watery pest ; 
With wavkig arm the biUowy tumuh qudl'd, 
And to his course the bellowing fiend repeU'd. 

« Then to a snake the finny demon tnm'd 
His lengthen'd form, with scales of silver 

bum'd ; 
Lash'd with resistless sweep his dragon-train. 
And shot meandering o'er the affrighted 

plain. 
The hero-god, with giant fingers dasp'd 
Firm round his neck, the hissing monster 

grasp'd ; 510 



votes a great part of an ample fortune to well- 
chosen acts of secret charity. 

Fierce Achdous, L 495. The river Adidons 
ddnged Etolia, by one of its branches or arms 
which in the ancient languages are called horaBy 
and produced famine throu^out a great trael 
of country ; this was represented in 'hierogly- 
phic emblems by the wmding course of a ser- 

Snt, and the roariuff of a bull with large horns, 
ercules, or tiie emblem of strength, strangled 
the serpent, end tore off one horn from the 
bull ; that is, he stopped and turned the course 
of one arm of the river, and restored plenty to 
the country. Whence the ancient emblem of 
the horn of plenty. Diet, par M. Danet. 
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With starting eyes, wide throat, and gaping 

teeth. 
Curl his redundant folds, and writhe in death. 



** And now a buU, amid the flying throng 

The grisly demon foam*d, and roar'd along ; 

With sUver hoofs the flowery meadows spum'd, 

Roll'd his red eye, his threatening antlers tum'd 

Dragg'd down to earth, the warrior's Tictor- 
hands 

PressM his deep dewlap on the imprinted sands ; 

Then with quick bound his bended knee he 
fix*d 

High on his neck, the branching horns be- 
twixt, 580 

Strain'd his strong arms, his sinewy shoulders 
bent. 

And from his curled brow the twisted terror rent. 

—Pleased &wns and nymphs with dancing step 
applaud. 

And hang their chaplets round the restii^ god ; 

Link their soft hands, and rear with pausing toil 

The golden trophy on the furrow'd soil ; 

Fill with ripe fruits, with wreathed flowers 
adorn. 

And give to Plenty her prolific horn. 

XIV. *f On spring's £ur lip, cerulean sis- 
ters ! pour 
From airy urns the sun-illumined shower, 530 
Feed with the dulcet drops my tender broods. 
Mellifluous flowers, and aromatic buds ; 
Hang from each bending grass and horrent thorn 
The tremulous pearl, that glitters to the mom ; 
Or where cold dews their secret channels lave, 
And earth's dark chambers hide the stagnant 
ware, [lead 

Oh pierce, ye nymphs ! her marble veins, and 
Her gushing fountains to the thirsty mead ; 
Wide o'er the shining vales, and trickling hills. 
Spread the bright treasure in a thousandrills. 540 



Dra^*d down to earth. L 517. Described from 
an antique gem. 

Skiread the bright treasure, L 540. The practice 
of flooding lan<^ long in use in China has been 
but lately introduced into this country. Besides 
the supplying water to the herbage in dryer sea- 
sons, it seems to defend it from frost in the early 
part of the year, and thus doubly advances the 
vegetation. The waters which rise from springs 
passing through marl or limestone are replete 
with odcareous earth, and when thrown over 
morasses they deposit this earth and incmst or 
eonsfdidate the morass. This kind of earth is 
deposited in great quantity from the springs at 
Matlock bath, and supplies the soft porous lime- 
stone of which the houses and vealls are there 
eonstmcted ; and has formed the whole bank for 
near a mile on that side of the Derwent on which 
they stand. 

The water of many springs contains much 
azotic gas, or phlogistic air, besides carbonic gas, 
or fixed air, as that of Buxton and BatE ; this 
being set at liberty may more readily contribute 
to the production of nitre by means of the pu- 
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So (ihall my peopled realms of leaf and flower 
Exult, inebriate with the genial shower ; 
Dip their long tresses from the mossy brink. 
With tufted roots the glassy currents drink ; 
Shade your cool mansions fh>m meridian beams, 
And view their waving honours in your streams. 



" Thus where the veins their confluent branches 

bend, 
And milky eddies with the purple blend ; 
The chyle's white trunk, diverging from its 

source. 
Seeks through the vital mass its shining 

course; 550 

O'er each red cell, and tissued membrane spreads 
In living net-work all its branching threads ; 
Maze within maze its tortuous path pursues, 
Winds into glands, inextricable clues ; [sips 
Steals through the stomach's velvet sides, and 
The silver surges with a thousand lips ; 
Fills each fine pore, pervades each slender hair, 
And drinks salubrious dew-drops from the air. 

« Thus when to kneel in Mecca's awful gloom. 
Or press with pious kiss Medina's tomb, 560 
League after league, through many a lingerin^^ 

day. 
Steer the swart caravans their sultry way ; 
O'er sandy wastes on gasping camels toil. 
Or print with pilgrim-steps the burning soil ; 
If from, lone t«m^ a sparkling rill descend. 
O'er the green brink the kneeUng nations bend, 
Bathe the parch'd lip, and cool the feverish 

tongue. 
And the clear lake reflects the mingled throng." 

The goddess paused, — the lister.ing bands 
awhile 
Still seem to hear, and dwell upon her smile ; 570 
Then with soft murmur sweep in lucid trains 
Down the green slopes, and o'er the pebbly 

plains. 
To each bright stream on silver sandals glide. 
Reflective fountain, and tumultuous tide. 

So shoot the spider-broods at breezy dnwn. 
Their glittering net-work o'er the autunmal 
lawn : 



trescent matters which it is exposed to by beii^ 
spread upon the surface of the land ; in the same 
manner as frequently turning over heaps of man- 
ure facilitates the nitrous process by imprisoning 
atmospheric air in the interstices of the putres- 
cent materials. Water arising by lan<tfl(}ods 
Inrings along with it much of Uie most soluble 
parts of the manure from the higher lands to the 
lower ones. River- water in its dear state and 
those springs which are called soft are less bene- 
ficial for the purpose of watering lands, as they 
contain less earthy or saline matt'>r ; and water 
f«m dissolving snow frx)m its slow solution 
brings but little earth along with it, as may be 
seen by the comparative dramess of the wattf 
of snow-floods. 
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Ade to blade connect with corda^ fine 
lending grass, and live along the line ; 
e unwet their oily forms, and dwell 
et repulsive on the dimpling welL 580 

len the north congeals his watery mass, 
gh his snows, and floors his seas with 
glass ; [rays, 

oany a month, unknown to warmer 
to slow chronicle by lunar days ; 



Stout youths and ruddy damsels, sportive 

train. 
Leave the white soil, and rush upon the 

main; 
From isle to isle the moon-bright squadrons 

stray,. 
And win in easy curves their graceful way ; 
On step alternate borne, with balance nice 
Hang o*er the gliding steel, and hiss along the 

ice. 590 



i 



THB 



ECONOMY OF VEGETATION, 



CANTO IV. 



ARGUMENT. 

Addrsss to the Sylphs. L Trade-winds. Monsoons. N. E. and S. W. toinds. Land and sea 
hreewes. Irregular winds, 9. //. ProducHxm of vital air from oxygene and light. The marriage of 
Cfipid and Psyche, 25. ///. I. Syroc. Simoom. Tornado, 63. 2. Fog. Contagion. Story of Thpw 
and JEgfe. Laoe and Death, 79. IV. I. Barometer. Air-pump, 127. 2. Air-balloon of Mongol' 
fer. Death cf Rozier. Icanu,l48. V. Discoveries of Dr. Priestley. Evolutions and combinatiau 
of pure air. Rape of Proserpine, 177. VI. Sea-balloons, or houses constructed to move under At 
sea. Death of Mr. Day. Of Mr. Spalding. Of Captain Pierce and his Daughters, 207. VII. Sy^ 
of music. CedUa singings Cupid with a lyre riding upon a Hon, 245. VIII. Destruction ofSenach- 
erib*s army by a pestilential wind. Shadow of Death, 275. IX. I. Wish to possess the secret of 
changing the course of the winds, 907. 2. Monster devouring air subdued by Mr. Kirwan, 333. X. 
1. Seeds suspended in their pods. Stars discovered by Mr. HerscheL Destruction and resuscitation vf 
aU things, 963. 2. Seeds within seeds, and bulbs within bulbs. Picture on the retina of the eye. Con- 
centric strata of the earth. The great seed, S9S. S. Theroot,pith, lobes, plume, calyx, cord, sap, blood, 
leaves respire and absorb U^. The crocodile in its ^g, 4&1. XI. Opening of the fower. The petals, 
style, anihers, prolific dust, honey-cup. Transmutation of the silk-^worm, 45S. XII. I. Letf-buds 
changed intofloufer-buds by wounding the bark, or strangulating a part of the branch. Cvntra, 477. 
8. Ingrafting. Aaron* s rod pullulates, 607. XIII. \. Insects on tree. Humming-bird alarmed by 
the spider-Uke appearance of cyprepedia, 521. 8. Diseases ^vegetables. Scratch on unnealed glass, 541. 
XIV* 1. Tender flowers. Aman^,fntiUary, erythrina, mimosa, cerea, 55S. 2. Vines. Oranges. 
Diana*s trees. Xew garden. The royal famify, b7l. XV. Offering to Hygeia, 611. Departure of 
the Goddess, 659. 



As when at noon in Hybla's fhigrant bowers 
Calcalia opens all her honey*d flowers ; 
Contending swarms on bending branches ding^ 
And nations hover on aurdian wing ; 
So round the goddess, ere she speaks, on high 
Impatient sylphs in gawdy circlets fly; 
Qniyering in air their painted plumes expand. 
And odour'd shadows dance upon the land. 



CacaUa opens. L 2. The importance of the nee- 
tarinm, or honey-gland, in the T^^Ue econo- 
my is seen from the very complicated apparatus, 
which nature has formed in some flowers for the 
preservation of their honey from insects, as in 
the aconites, or monkshoods ; in other plants, 
instead of a great apparatus, for its protection, a 
greater secretion of it is produced, that thence a 
part maybe spared to the depredation of insects. 
The cacalia suaveolens produces so much honey, 
that on some days it may be smelt at a great 
dlstence from the plant. I remember once 
counting on one of these plants, besides bees of 
various kinds without number, above two hun- 
dred painti'd butterflies, which gave it the beau- 
tiful appearance of being covered with additional 
flowers. 



I. ** Sylphs ! your light troops the tropic 

winds conflne, 
And guide their streaming arrows to the line ; 
While in warm floods ecliptic breezes rise, II 
And sink with wings benumbed in colder ikies. 
You bid monsoons on Indian seas reside, 
And veer, as moves the sun, their airy tide ; 
While southern gales, o*er western oceans roll, 
And Eurus steals his ice-winds frt>m the pole. 
Your playful trains, on sultry islands bom, 
Turn on fantastic toe at eve and mom ; 
With soft susurrant voice alternate sweep ■ 
Earth's green pavilions and encircling deep. 80 
Or in itinerant cohorts, borne sublime 
On tides of ether, float frvm clime to dime ; 
0*er waving autumn bend your airy ring. 
Or waft the fragrant bosom of the spring. 

II. ** When mom, escorted by the dancing 

hours, 
O'er the bright plains her dewy lustre showers ; 



The tropic winds, 1. 9. See additional note^ 
No. XXXIIL 
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■ni htr lable chariot e^e lerene 
the dark curtain o*er the brilllaiit scene ; 
tin with chemic hands the airy surg er 
thhroad vans, with shadowy tridents urge. 
! from each sun-bright leaf, that twink- 
ling shades SI 
rth*s green lap, or shoots amid her lakes, 
Ia3^ul bands with simpering lips inVite, 
Ml the enamour*d oxygene to light.— 
th^r white necks with fingers interwore, 
lie fond pair with unabating lore ; 
Ink'd in hand on buoyant step they rise, 
IT and glisten in unclouded skies. 
! in bright floods the yital air expands, 
viih concentric spheres inTolves the 
lands; 40 
at the swanning seas, and heaving earths, 
teeming nature broods her myriad 
births; 
le flne lungs of all that br&xthe or hudt 
I llM new heart, and dyes the gushing 

Mood; 
fe*s first spark inspires the organic frame, 
I it wastes, renews the subtile flame. 

pore, so soft, with sweet attraction shone 
lyehe, kneeling at the ethereal throne ; 

moTnout'd oxygene. 1. 84. The common 
he atmosphere appears by the analysis of 
iestley and other philosoiAers to consist 
t three parts of elastic fluid unfit for res- 
i <»r combustion, called azote by the Frendi 
and about one-fourth of pure vital air fit 
support of animal life and of combustion, 
ooEygene. The principal source of the 
I probably from Uie decomposition of all 
lie and animal matters by putrefaction 
nbqstion ; the principal source of vital air 
pene is periuips from the decomposition of 
n the organs of vegetables by means of 
.*s light The difficultv of injecting ve- 
vesMis seems to show tnat their perspira- 
res are much less than those of animals. 
It the water which constitutes their per- 
tn is so divided at the time of its exclu- 
lat by means of the sun's light it becomes 
losed, the inflammable air or hydrogepe, 
is one of its constituent parts, being re- 
to form the oil, resin, wax, honey, &c. of 
^etable econom v ; and the other part, 
unMedwith light or heat becomes vital 
ncygene gas, rises into the atmosphere and 
^ it with the food of life. 
Priestley has evinced by very ingenious 
lents that the blood gives out phlc^istoQ, 
ceives vital air, or oxygene gas by the 

And Dr. Crawford has shown that the 
quires heat from this vital air in respir- 
There is however still a something more 
than heat, which must be obtained in res- 
3 from the vital air, a something which 
not exist a few minutes without, which 
lecessary to the vegetable as well as to 
Doal world, and which, fis no organized 
can confin<i it, r^uirep perpetually to be 
d. See note on Cfanto 1. 1. 40} ; and a4- 
[ notes, No. XXXIV. 

Psyche, 1. 48. Des^irihed iSrom an ao^ 
sm on a fine onyx in possessioD of tl&e 
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Won with efliy smiles tho admiring «ourt.of 
Jove, 40 

And warm'd the bosom of unconquer'd love- 
Beneath a moving shade of fruits and flowers 
Onward they march to Hymen's sacred bowers ; 
With lifted torch he lights the festive train. 
Sublime, and leads them in his golden chain ; 
Joins the fond pair, indulgent to their vows. 
And hides with mystic veil their Uushing 
brows. [fling, 

Round their fair forms their mingling arms diey 
Meet with warm lip, and clasp with rustling 

wing.—* 
—Hence plastic nature, as oblivion whelms 
Her fading forms, repeoples all her realms ; 60 
Soft joys disport on purple plumes uhfurl'd. 
And love and beauty rule the willing world. 

III. I. " Sylphs ! your bold myriads on the 
withering heath 
Stay the fell Syroc's suffocative breath ; 
Arrest simoom in his realms of sandy 
The poison'd javeUo l>alaiiced in his hand;*— 

• ■ 1 1 

Duke of Marlborough, of which there is a beau- 
tiful print in Bryant's Mythd. Vol. II. p. 899. 
And from another ancient gem of Cupid and 
Psyche embracing, of which there is a print in 
Spence's Polymetis, p. 8S. 
Repeoples aU her realms. L 60. 

QtUB mare naTigeram et terras fkngiferentes ^tnm 
Goncelebras ; per te qaoniam genus ourne animan- 
Condpitur, vUatque exortum lomina solis. 

LuCKKTt 

Arrest simoom. 1. 65. ** At eleven o'clock 
while we were with great pleasure contemplating 
the nigged tops of Chiggre, where we expected 
to solace ourselves with plenty of good water, 
Idris cried out with a loud voice, ** Fall upon 
your faces, for here is the simoom !" I saw 
from the S. E. a haze come in colour like the 
purple part of a rainbow, but not so compres- 
sed or tnick ; it did not occupy twenty yards in 
breadth, and was about twelve feet high fron^ 
the ground. It was a kind of a blush upon the 
air, and it moved very rapidly, for I scarce could 
turn to fall upon the ground with my head to 
the northward, when I felt the heat or its cur- 
rent plainly upon my face. We aU lav flat upon 
the ground, as if dead, till Idris told us it was 
blown over. The meteor, or purple haze, which 
I saw was indeed passed ; but the light air that 
still blew was of heat to threaten suffocation. 
For my part, 1 fbund distinctly in my breast, 
that I had imbibed a ^rt of it ; nor was I free 
of an asthmatic sensation till I had been some 
months in Italy." Bnice's Travels, Vol. IV. 
p. 667. 

It is difficult to account for the narrow track 
of this pestilential wind, which is said not to 
exceed twenty yards, and for its amall elevation 
of twelve feet. A whirlwind will pass forwards, 
and throw down an avenue of trees by its quick 
revolution as it passes ; but nothing like a wnU-l- 
wind is described as happening in these narrow 
streams of air, and whirlwinds ascend to great- 
er heights. There seems but one known man- 
ner ill which this chvu^d of Air could b® effec- 
U6 and that is by electricity. 

llie volcanic origin of these winds is men^ 



B6 



EOOiroBnr of 



[Onttir, 



Pir<ree on blue strramt he rides the tainted air, 
Points his keen eye, and waves his whistling 

hair; 
While, as he turns, the undulating soil 
Rolls in red waves, and billowy deserts boiL 70 



Ton seize tornado by his locks of mist 



When, guest of death! fromchamal vaults ki 

steals. 
And bathes in human gore his armed wheels. 



« 



Thus when the plague, upbwne <«i BelgiuJ 

[hsiri 



air. 



Look*d through the mist uid shook his 



Burst his dense clouds, his wheeling spires nn- i .O'er shrinking nations steer'd malignant doak I 

twist; [galea, j And rain*d destn^ction on the gasping crowdii 

Wide o*er the west when borne on headlong '■ The beauteous ^gle felt the venom'd dart, i 



Dark as meridian night, the monster sails, 
Howls high in air, and shakes his curled 

brow. 
Lashing with serpent-train the waves below, 
Whiris his black arm, the forked lightnings 

flings, 
And showers a deluge from his demon-vrings. 



« 



Sylphs 1 with light shafts you pierce the 
drovray fog, 79 



Slow roll'd her eye, and feebly throbb*d 

heart; 
Each fervid sigh seem'd shorter than the las^ 
And starting friendship shunn*d her, as ik 

pass'd. 
— With weak unsteady step the faintimniaid 
Seeks the cold garden's solitary shads^ 
Sinks on the pillowy moss her drooplag hmd, 
And prints with lifeless limbs her leafy bad. 
—On wings of love her plighted swain piinan 



That Ungering slumbers on the sedge-wove bog, ' Shades her from winds, and shelter* her 



iVith webbed feet o'er midnight meadows 

creeps. 
Or flings his hairy limbs on stagnant deeps. 
You meet contagion issuing frt>m afar. 
And dash the baleful conqueror fr^mi his car ; 



tioned in the note on Chunda in Part. II. of 
this work ; it must here be added, that Profes- 
sor Vairo at Naples found, that during the erup- 
tion of Vesuvius perpendicular iron bars were 
electric ; and others have observed suffocating 
damps to attend these eruptions. Ferber's 
Travels in Italy, p. ISS. And lastly, that a cur- 
rent of air attends the passage of electric matter, 
as is seen in presenting an electrized point to the 
flame of a candle. In Mr. Bruce's account of 
this simoom, it was in its course over a quite dry 
desert of sand, (and which was in consequence 
imable to conduct an electric stream into the 
earth beneath it,) to some moist rocks at but a 
few miles distance ; and thence would appear to 
be a stream of electricity from a volcano attend- 
ed with noxious air ; and as the bodies of Mr. 
'Bruce and his attendants were insulated on the 
sand, they would not be sensible of their in- 
creased electricity, as it passed over them; to 
which it may be added, that a sulphurous or 
suffocating sensation is said to accompany flashes 
of lightning, and even strong sparks of artiflcial 
electricity. In the above accouu t of the simoom, 
a great redness in the air is said to be a certain 
sign of its approach, which may be occasioned by 
the eruption of flame from a distant volcano in 
these extensive and impenetrable deserts of sand. 
See Note on 1. 294 of this Canto. 

Tornado, L 71. See additional notes. No. 
XXXIII. 

On slagnarU deeps, 1. 82. All contagious miasmata 
originate either from animal bodies, as those of 
the small pox, or from putrid morasses ; these 
latter produce agues in the colder climates, and 
malignant fevers in the warmer ones. The vol- 
canic vapours which cause epidemic coughs, are 
to be ranked amongst poisons, rather than 
amongst the miasmata, which produce contagi- 
oua diseases. 



dews. 

Extends on tapering poles the canvass roo^ 
Spreads o'er the straw-wove mat the flua 

woof. 
Sweet buds and blossoms on her bolster strawy 
And binds his kerchief round her aching farov&; 
Sooths with soft kiss, with tender 

charms. 
And clasps the bright infection in his 
With pale and languid smiles the gratefhl fir 
Applauds his virtues, and rewards hia care ; 
Mourns with wet cheek her fiur rompnaiiii 

fled 109 

On timorous steps, or number'd witlk ihedeid; 
Calls to her bosom all its scatter'd rays, • 
And pours on Thyrsis the collected blaaa 
Braves the chill night, caressing and cavMi'd, 
And folds her hero-lover to her breast.—* 
Less bold, Leander at the dusky hour 
Eyed, as he swam, the far love-lighted tower; 
Breasted with struggling arms the tossiog 

wave. 
And sunk benighted in the watery gniTe. 
Less bold, Tobias claim'd the nuptial bed 119 
Where seven fond lovers by a fiend had Uel; 
And drove, instructed by his angel-guide, 
The enamour'd demon from the fatal bride.— 
— Sylphs ! while your winnowing pinions fimn'd 

the air. 
And shed gay visions o'er the sleeping piur ; 



The bemtteons jEgle, 1. 91. When the pbgw 
raged in Holland in 1636, a young girl wasseiied 
with it, had three carbuncles, and was removed 
to a garden, where ber lover, who waa betrothtd 
to her, attended her as a nurse, and slept witii 
her as his wife. He remained uninfected* an^ 
she recovered, and was married to him. Thi 
story is related bv Vine Fabricius in the MiK> 
Cur. Ann. II. Obs. 188. 



jr.] 



VEOETATZOH. 



Lore numd their oonch effused hit rosy breath, 
And nHth his keener arrows conquer'd Death. 

IV. 1. « You charm'd, indulgent Sylphs ! 

their learned toil, 
And crown*d with &me your Torricell, and 

Boyle ; 
Tanght with sweet smiles, responsire to their 

prayer, 
The spring and pressure of the viewless air. 190 
^How up exhausted tubes bright currents flow 
Of liquid silver from the lake below. 
Weigh the long column of the incumbent skies, 
And with the diangeful moment fall and rise. 
—How, as in brazen pumps the pistons move, 
The membrane-valve sustains the weight above ; 
Stroke follows stroke, the gelid vapour falls, 
And misty dew-drops dim the crystal walls ; 
Rare and more rare expands the fluid thin, 
And ailenoe dwells with vacancy within.<— > 140 
uemighty^oid with grim delight 
levtl silence rajni'd with ancient night 

** Sylphs ! yquA soft voices, whispering 
from th^kles»\ 
Bade from low earth th^ bold Mongolfier rise ; 



«7 




Torrkdl and Boyle, /l» 128. The pressure of 
the atmosphores|^^ discovered by Tx>rriceUi, a 
disciple of GralileoT^who had previously found 
that the air had weight. Dr. Hook and M. Du 
Hamel ascribe the invention of the air-pump to 
to Mr. Boyle, who however confesses he nad 
some bints concerning its construction from Dr. 
Gueridc The vacancy at the summit of the 
harometer is tormed the Torricellian vacuum, 
and the ochausted receiver of an air pump the 
Boylean vacuum, in honour of these two pM- 
loecrphers. 

Tne mist and descending dew which appear at 
exhausting the receiver of an air-pump, are 

ilained in the Phi. Trans. Vol. LXXVIII. 

the cold produced by the e:a^;>an8ion of air. 

a thermometer placed in a receiver sinks 

le dterees, and in a very little time, as soon 

a suflfcient quantity of heat can be acquired 
the surrounding bodies, the dew becomes 
aindn taken up. See Mditional notes. No. VII. 
Mr. Saussure observed on placing his hygro- 
meter in a receiver of an air-pump, that though 
on beginning to exhaust it the air became misty, 
and parted with its moisture, yet the hair of 
his hygrometer contracted, and the instru- 
ment pointed to greater dryness. This un- 
expected occurrence is explained by M. Monge, 
(Annales de Chymie, Tom V.), to depend on 
the want of the usual pressure of the atmosphere 
to force the aoueous particles into the pores of 
the hair ; and M. Saussure supposes, that his 
vesicular vapour requires more time to be redis- 
solved, than is necessary to dry the hair of his 
thermometer. Essais sur THygrom. p. S26, 
But I suspect there is a less hypothetical way of 
nnderstanding it ; when a colder body is brought 
Into warm and moist air, (as a bottle of spring- 
water for instance,) a steam is quickly collected 
on its snrfoce ; the contrary occurs when a war- 
mer body Is brought into cold and damp air, it 
continues free teom dew so long as it continues 



Outstretch'd his buoyant ball with airy spring. 
And bore the sage on levity of wing ; — 
Where were ye. Sylphs ! when on the ethereal 

main [vain ? 

Young Rosiere launch*d, and caU*d your aid in 
Fair mounts the light balloon, by zephyr driven. 
Parts the thin clouds, and sails along th( 

heaven ; 160 

Higher and yet higher the expanding bubble flies. 
Lights with quick flash, and bursts amid the 

skies.— 
Headlong he rushes through the affrighted air 
With limbs distorted, and dishevel'd hair. 
Whirls round and round, the flying crowd 

alarms. 
And death receives him in his sable arms !— 
Betrothed beauty bending o*er his bier 
Breathes the loud sob, and sheds the incessant 

tear; 
Pursues the sad procession, as it moves 169 

Through winding avenues and waving groves ; 
Hears the slow dirge amid the echoing aisles, 
And mingles with her sighs discordant smiles. 
Then with quick step advancing through the 

gloom, 
* 1 come !* she cries, and leaps into his tomb. 
< Oh, stay ! I follow thee to realms above !— 
Oh, wait a moment for thy dying love !— 
Thus, thus I clasp thee to my bursting heart !— 
Close o'er us, holy earth !— We will not part !* 



it 



So 



erst with melting wax and loosen'd 
strings 
Sunk hapless Icarus on unfaithful wings ; 170 



warm ; for it warms the atmosphere around it, 
and renders it capable of receiving instead of 
parting with moisture. The moment the air 
becomes rarefied in the receiver of the air-pump 
it becomes colder, as appears by the thermome- 
ter, and deposits its vapour; but the air of 
Mr. Saussure's hygrometer is now warmer thui 
the air in which it is immersed, and in conse- 
quence becomes dryer than before, by warming 
the air which immediately surrounds it, a part 
of its moisture evaporating along with its l&eat* 

Young Rosiere launched, 1. 148. M. Pilatre dn 
Rosiere, with a M. Remain, rose in a balloon, 
from Boul<^ne, in June 1785, and after having 
been about a mile high for about half an hour, 
the balloon took fire, and the two adventurers 
were dashed to pieces on their fall to the ground. 
Mr. Rosiere was a philosopher of great talents 
and activity, joined with such urbuiity and ele- 
gance of manners, as conciliated the affections of 
his acquaintance, and rendered his misfortune 
universally lamented. Annual Roister for 
1784 and 1785, p. S29. 

Betrothed beauty, 1. 157. Miss Susan Dyer 
was engaged in a few days to marry M. Rester9> 
who lu^ promised to quit such dangerous exee- 
rimeiits m friture : she was spectatrese of this 
sad accident, lingered some months, smd died 
from excess of ipief. The Rev. Mr. Collierj^ 
Senior Fellow or Trinity CoU^e In Cambridge 
was well acquainted with this amiable young 
lady, and suggested the introduction of bar m^ 
lancholy. liistory in this places 

H 
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His scattered plumage danced upon the wave, 
And sorrowing memudds deck*d his watery 

grave; . 
O'er his pale corse their pearly sea-flowers shed, 
And 8trew*d with crimson moss his marble bed ; 
Struck in their coral towers the pausing bell. 
And wide in ocean toU'd his echoing knell. 



V. 



« Sylphs ! you, retiring to sequester'd 
bowers. 
Where oft your Priestley woos your airy powers. 



sooiroiMnr op r^^^* '''• 

On noiseless step or quivering pinion f^t, 
As sits the sage with science by his side ; ISO 
To his charm'd eye in gay undress appear, 
Or pour your secrets on his raptured ear. 
How nitrous gas from iron ingots driven 
Drinks with red lipe the purest breath of heaven ; 
How, while conferva from its tender hair 
Gives in bright bubbles empyrean air. 
The crystal floods phlogistic ores calcine. 
And the pure ether marries with the mine. 



And wide in ocean. L 176. Denser bodies pro- 
pagate vibration or sound better than rarer ones ; 
if two stones be struck together under the water, 
they may be heard a mile or two by any one 
whose head is immersed at that distance, ac- 
cording to an experiment of Dr. Franklin. If 
the ear be applied to one end of a long beam of 
timber, the stroke of a pin at the other end be- 
comes sensible ; if a poker be suspended in the 
middle of a garter, each end of w£dch is pressed 
against the ear, the least percussions on the po- 
ker give great sounds. And I am informed by 
laying the ear on Uie ground the tread of a horse 
may be discerned at a great distance in the night. 
Tlie organs of hearing belonging to fish are for 
this reason much less complicated than of qua- 
drupeds, as the fluid they are immersed in so 
much better conveys its vibrations. And it is 
prolwble that some e^ell-fish which have twisted 
shells like the cochlea and semicircular canals of 
the ears of men and quadrupeds may have no 
appropriated organ for perceiving the vibrations 
of the dement they live in, but may by their 
spiral form be in a manner all ear. 

Where oft ywvr PriesUey, L 178. The fame of 
Dr. Priestley is loiown in every part of the 
earth -where science has penetrated. His vari- 
ous discoveries respecting the analysis of the at- 
mosphere, and the production of variety of new 
airs or gasses, can only be clearly understood by 
reading his Experiments on Airs, fS vols, octa- 
YO, Jimnson, JLondon.) The following are 
amongst his many diiscoveries. 1. The discovery 
•f nitrous and dephlogisticated idrs. 2. The exhi- 
bition of the acids and allcalies in the form of 
air. S. Ascertaining the purity of respirable 
air by nitrous air. I. The restoration of viti- 
ated air by vegetation. 5. The influence of Ikht 
to enable v^etaUes to yield pure air. 6, The 
conversion by means of light of animal and ve- 
getable substances, that would otherwise become 
putrid and offensive, into nourishment of vege- 
tables. 7. The use of respiration by the blood 
parting with phlogiston, and imbibing dephlo- 
gisticated air. 

The experiments here alluded to are, 1. Con- 
cerning the production of nitrous gas from dis- 
solving iron and many other metals in nitrous 
acid, which though first discovered by Dr. Hales 
(Static. Ess. Vol. I. p. 224) was folly investi- 

Sated, and applied to the important purpose of 
istincuishiug the purity of atmospheric air by 
Dr. Priesdey. When about two measures of 
common air and one of nitrous gas are mixed 
together a red effervescence takes place, and the 
two airs occupy al>out one- fourth less space than 
was previously occupied by the common air 
alone. 

2. Concerning the green substance which 

ws at the bottom of reservoirs of water which 

Priestley discovered to yield mudi ptoe air 



s?: 



« So in Sicilia's ever-blooming shade 189 
When playM Proserpine fh>m Ceres stray'd, 
Led with unwary step her virgin trains 
0*er Etna's steeps, and Enna's golden plidns; 
Pluck'd with hXr liand the silver-bloesom'd 

boweri 
And purpled mead, — ^herself a fairer flower ; 
Sudden, unseen amid the twilight glad^ 
Rush'd gloomy Dis, and seized the tranUiiig 

maid. — 
Her starting damsels spnAig from mossy seats, 
Dropp'd from their gauzy laps- the gather'd 

sweets, 
Clung round the struggling nymph, vrith picfe- 

ing cries 199 

Pursued the chariot, and invoked the skies ;— 
Pleased as he grasps her in his iron arms, 
Frights with soft sighs, vnth tender wordi 

alarms. 



when the sun shone on it. His method of col- 
lecting this lUr is by placing over the green sob- 
stance, which he believes to be a vegetable of tb« 
genus conferva, an inverted bell-fflass previonslj 
filled with water, which subsides as the air 
arises ; it has since been found that all Yegetabla 
give up pure air from their leaves, when tiie son 
shines upon them, but not in the nighty which 
may be owing to the sleep of the plant. 

S. The third refers to the great quantityef 
pure air contained in the calces of metals. Tbe 
calces were long kjiown to weieh much mm 
than the metallic bodies before calcination^ Umo- 
much that 100 pounds of lead will produce 
112 pounds of minium; the ore of mangaaeiek 
which is always found near the surface of the 
earth, is replete with pure air, which is wm 
used for the purpose of bleaching. Other metab 
when exposcMl to the atmosphere attract the pufe 
air from it, and beeotne calces by its combuia- 
tion, as zinc, lead, iron ; and increase in welglit 
in proportion to the air, which they iniMbiB. 

Whenj)lauftU Proserpine, L 190. The iUdeof 
Frosei]pine s being seized by Huto ^s'she was 
gathering flowers, is explained by Lord, Bacon 
to signify the combination or marriage of etlie- 
real spirit with earthly materials. Bacon's 
Works, Vol. V, ^. 470. edit. ito. Lond. 1778. 
This allusion is still more curiously exact, from 
the late discovery of pure air being given iq> 
from vegetables, and that tl^ien in its unmixed 
state it more readily combines with metallic 
or inflammable bodies. From these ftbles, 
which were probably taken from ancient hiero- 
glyphics, there is frequently reason to belieVe 
that the Egyptians possessed much checnlcU 
knowledge, which for want of alphabetical to- 
ting perished with their philosophers. 



Canto IF.} VBGETATION. 

The wheels deecendiiig roU'd in smoky rings, 
Infernal cupids fli^*d their demon wings ; 
£arth with deep yawn received the fair, amazed, 
And &r in night celestial beauty blazed. 



VI. ** Led by the sage, ho ! Britain's sons 
shall guide 
Huge 8ea-)>alloons beneath the tossing tide ; 
The diving castles, roofd with spheric glass, 
Ribb'd virith strong oak, and barr*d with bolts of 
brass, 210 

Buoy*d with pure air shall endless tracl&s pursue. 
And Priestley's hand the vital flood renew.— 
Then shall Britannia rule the wealthy realms. 
Which ocean's wide insatiate wave over- 
whelms; 
Confine in netted bowers his scaly flocks, 
Part his blue plains, and people all his rocks. 
Deep, in warm waves, beneath the line that 

roU, 
Beneath the shadowy ice-isles of the pole. 
Onward, through bright meandering vales, afar. 
Obedient sharks shall trail her sceptred car, 220 
With hamess'd necks the pearly flood disturb. 
Stretch the silk rein, and champ the 'silver curb; 
Pleased round her triumph wondering Tritons 

play. 
And sea-maids hail her tm the watery way. 
—Oft shall she weep beneath the crystal waves 
O'er shipwreck'd lovers weltering in their 

graves; 
Mingling in death the brave and good behold. 
With slaves to glory, and with slaves to gold ; 



Led by the sage, 1. 307. Dr. Priestley's dis 
eovery of the production of pure air from such 
variety of substances, will probably soon be ap- 
plied to the improvement of the diving-bcU, as 
the substances which contain vital air in im- 
mense quantities are of little value,, as manganese 
aadminium. See additional notes,No.XXXlII. 
In every hundred weight of minium there is 
oombined about twelve pounds of pure air : now, 
as rixty pounds of water are about a cubic foot, 
and as air is eight hundred times lighter tlian 
water, five hundred weight of minium will pro- 
dooe d^t hundred cubic feet of air, or about six 
thousand gallons. Now, as this is at least thrice 
as pure as atmospheric air, a gallon of it may be 
supposed to serve for three minutes respiration 
for one man. At present the air cannot be set 
at liberty from minium by vitriolic acid without 
the application of some Ibeat ; this is however 
very likely soon to be discovered, and will then 
enable adventurers to journey beneath the ocean 
In large inverted ships or diving balloons. 

Mr. Boyle relates, that Cornelius Drebelle 
contrive, not only a vessel to be rowed under 
water, but also a liquor to be carried in that ves- 
sel, which would supply the vrant of fresh air. 
The vessel was made by order of James I. and 
carried twelve rowers besides passengers. It 
was tried in the river Thames, and one of the 
persons who was in that submarine voyage told 
the particulars of the experiments to a person 
who related them to Mr. Boyle. Annual Re- 
gister for 1774, p. 248. 



59 
Shrined in the deep shall Day and Spalding 

mourn, 289 

Each in his treacherous bell, sepulchral urn !— 
Oft o'er thy lovely daughters, hapless Pierce ! 
Her sighs shall breathe, her sorrows dew their 

hearse.— 
With brow upturn'd to heaven, < We will not 

part !' 
He cried, and dasp'd them to his aching heart, 
-^Dash'd in dread conflict on the rocky grounds, 
Crash'd the shock'd masts, the staggering wreck 

rebounds ; 
Through gaping seams th6 rushing deluge swims. 
Chills their pale bosoms, bathes their shuddering 

limbs. 
Climbs their white shoulders, buoys their 

streaming hair, 2S6 

And the last sea-shriek bellows in the air. — 
Each with loud sobs her tender sire caress'd. 
And gasping strain'd him closer to her breast ! 
— Stretch'd on one bier they sleep beneath the 

brine. 
And their white bones with ivory arms intwine ! 



VII. « Sylphs of nice 
wings you guide 



ear! with beating 



The fine vibrations of the aerial tide ; 



Day and SpaUin^ mourn, 1. 229. Mr. Dav 
perisned in a diving bell, or diving boat, of hH 
own construction, at Plymouth, in June 1774, 
in which he was to have continued for a wager 
twelve hours, one hundred feet deep in watOT, 
and probably perished from his not possessing all 
the hydrostatic knowledee that was necessary. 
See note on Ulva, Part II. of this work. See 
Annual Register for L774, p. 246. 

Mr. Spalding was professionally ingenious in 
the art of constructing and managing the diving 
bell, and had practised the business many years 
with success. He went down, accompanied bv 
one of his young men, twice to view the wreck 
of the Imperial Eastrlndiaman, at the Kish 
bank in Ireland. On descending the third time 
in June, 1783, they remained about an hour under 
water, and had two barrels of air sent down to 
them> but on the signals fiom below not being again 
repeated, after a certain time, they were drawn 
up by their assistants, and both found dead in the 
bell. Annual Register for J783, p. 206. These 
two unhappy events may for a time check the 
ardour of adventurers in traversing the bottom 
of the ocean, but it is probable in another half 
century it may be safer to travel under the ocean 
than over it, since Dr. Priestley's discovery oi 
procuring pure air in such great abundance tnaifx. 
the calces of metals. 

HajHesi Pierce / L 281 . The Halsewell Eaat- 
Indiaman, outward bound, was wrecked . off 
Seacomb, in the isle of Purbec, on the 6th of 
January, 1786 ; when Captain Pierce, the com- 
mander, with two young ladies, his daughters, 
and the greatest part of the crew and passengers, 
perished in the sea. Some of the officers, and 
about seventy seamen, escaped with great diffi- 
culty on the rocks; but Capt. Pierce find- 
ing it was impossible to save the lives of the 
young ladies, refused to quit the ship, and pe- 
rished with them. 
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Join in sweet cadences the measured words, 
Or stretch and modulate the trembling cords. 
You stiiuig to melody the Grecian lyre, 
Breathed the rapt song, and fann*d the thought 

of fire, 250 

Or brought in combinations, deep and dear. 
Immortal harmony to Handel*s ear.— 
You with soft breath attune the vernal gale, 
When breezy eyening broods the listening 

Tale; 
Or wake the loud tumultuous sounds, that dwell 
In echo's many-toned diurnal shell. - 
You melt in dulcet chords, when zephyr rings 
The Eolian Harp, and mingle all its strings ; 
Or trill in air the soft symphonious chime. 
When rapt Cecilia lifts her eye sublime, 260 
Swell, as she breathes, her bosom's rising 

snow, 
O'er her white teeth in tuneful accents flow. 
Through her fair lips on whispering pinions 

move. 
And form the tender sighs, that kindle love ! 



** So playful love on Ida's flowery sides 
With ribbon-rein the indignant lion guides ; 
Pleased on his brinded back the lyre he rings. 
And shakes delirious rapture from the strings ; 
Slow as the pausing monarch stalks along. 
Sheaths his retractile daws, and drinks the 
song; 270 

Soft nymphs on timid step the triumph view. 
And listening fewns with beating hoofs pursue; 
With pointed ears the alarmed forest starts. 
And love and music soften savage hearts. 



EcoNOBnr OP t^^^ ^• 

< Oh ! mighty God ! amidst thy seraph-throng 
Who sit'st sublime, the judge of right and 

wrong ; 
Thine the vnde earth, bright sun, and starry 

zone, [throne; 

That twinkling journey round thy golden 
Thine the crystal source of life and light. 
And thine the realms of death's eternal night. 
Oh ! bend thine ear, thy gracious eye indine, 
Lo ! Ashur's king blasphemes thy holy shrine. 
Insults our ofTerings, and derides our vows,— . 
Oh ! strike the diadem from his impioui 

brows. 
Tear from his murderous hand the bloody rod, 
And teach the trembling nations, * thou art 

God!' 308 

.—Sylphs ! in what dread array with pennont 

broad 
Onward ye floated o'er the ethereal road, 
Call'd each dank steam the reeking marsh 

exhales. 
Contagious vapours, and volcanic gales. 
Gave the soft south with poisonous breath to 

blow. 
And roU'd the dreadful whirlwind on the foe ! 
Hark ! o'er the camp the venom'd tempest sings, 
Man falls on man, on buckler buckler rings ; 810 
Groan answers groan, to anguish anguish 

yidds. 
And death's loud accents shake the tented Adds ! 
—High rears the fiend his grinning jaws, and 

wide 
Spans the pale nations with colossal stride, 



VIII. « Sylphs ! your bdd hosts, when 
Heaven with justice dread 
Calls the red tempests round the guilty head. 
Fierce at his nod assume vindictive forms. 
And launch from i^ry cars the voUied storms. 
From Aehur's vales when proud Senacherib 
trod, 279 

Pour'd his swoln heart, defied the living God, 
Urged with incessant shouts his glittering 

powers. 
And Judah shook through aU her massy towers ; 
Round her sad altars press the prostrate crowd. 
Hosts beat their breasts, and suppliant chief- 
tains bow'd; 
Loud shrieks of matrons thrill'd the troubled air, 
And trembling virgins rent their scatter'd 

. hair; - 
High in the midst the kneeling king adored. 
Spread the blaspheming scroll before the Lord, 
Ra&Bed his pale hands, and breathed his pausing 
sighs, 289 

And fixed on heaven his dim imploring eyes,— 



Indignant lion guides, 1. 266. Described fWim 
an ancient gem, expressive of the combined 

Sower of love and music, in the Museum 
lorent. 



Volcanic gales, 1. 906. The pestilential winds 
of the east are described by various authors un- 
der various denominations; as harmattan, sa- 
miel, samium, syrocca, kamsin, seravansum. 
M. de Beauchamp describes a remarkable south 
wind in the deserts about Bagdad, called sera- 
vansum, or poison- wind ; it burns the fiwie, im- 
pedes respiration, strips the trees of their leaves^ 
and is said to pass on in a straight line, and of- 
ten kills people in six hours, r, Cotte sur la 
Meteorol. Andytical. Review for FebnuBTy 
1790. M. Volney says, the hot wind or Tamaui 
seems to blow at the season when the sands of 
the deserts are the hottest ; the air is then filled 
with an extremely subtile dust. Vol. I. p. 61* 
. These winds blow in all directions from the de- 
serts ; in Egypt the most violent proceed tmat 
the S. S. W. at Mecca from the £. at Surat firom 
the N. at Bassora from the N. W. at Bagdad 
from the W. and in Sjrria firom the S. £. 

On the south of Syria, he adds, where the 
Jordan flows is a country of volcanos ; and it is 
observed that the earthquakes in Syria happen 
after their rainy season, which is also conforma- 
ble to a similar observation made by Dr. Shaw 
in Barbary. Travels in Egypt, VoL I. p. 808* 

These winds seem idl to be of volcanic or^^ 
as before mentioned, with this difference, uiat 
the simoom is attended with a stream of elMS* 
trie matter ; they seem to be in consequence of 
earthquakes caused bv the monsoon floods^ 
which fall on volcanic fires in Syria, at the 
time that they inundate the Nile. 
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broad fiilchion with uplifted hand, 
i8t shadow darkens all the land. 

'* Ethereal cohorts ! essences of air ! 
Teen children of the spring your care ! 
i ! disclose in this inquiring age 
I secret to some favoured sage ; 580 
chann*d talisman, the chain, that 
ads, 

the diangeful pinions of the winds ! 
! shall hoary Boreas, issuing forth 
18, lead the tempests of the north ; 
lale dawn, or veil'd in flaky showers 
nreet hosoms of the smiling hours, 
ring Auster waked shall Zephyr rise, 
wrfi kiss, and mingle in the slcies, 
y floret, bend the yellow ear, 
lie uncurtain'd cradle of the year ; 330 
id spring in lively union blend, 
the skies the golden age descend. 

led on ice, beneath the circling Bear, 

lelion drinks and vomits air ; 

e degrees his ribs gigantic bendj 

a league his gasping jaws extend ; 

KOleath, his scaly volutes spread, 

ible plumage crests his head ; 

I of air bis wrinkled skin receives, 

ing gills, wide lungs, and waving 

ives; 

dread throes subsides bis bloated form, 

the thunder, and his sigh the storm. 

I heaven the hissing demon wins 

ig course, upborne, on winnowing fins; 

1 e3:panded eye and gaping mouth, 

normous to the affrighted south ; 

BT the shuddering line bis shadowy 

abs, 

ind famine follow as he swims. — 

n secret. 1. 830. The suddenness of 
of the wind from N. E. to S. W. 
low that it depends on some minute 
ause ; which if it was discovered 
ably, like other chemical causes, be 
ly human agency; such as blowing 
r gunpowder, or extracting the light- 
the clouds. If this could be accom- 
would be the most happy discovery 
as happened to these noHbem lali- 
) in this country the N. E. winds 
, and the S. W. ones are attended 
ith and moisture ; if the inferior cur- 
could be kept perpetually from the 
»lied by new productions of air at the 
superior currents flowing in a con- 
tion, the vegetation of this country 
oubled ; as in the moist vallejrs of At- 
I know no irost ; the number of its 
I would be increased, and their lives 
as great abundance of the aged and 
lankind ; as well as many birds and 
e destroyed by severe continued frosts 
late. 

mdUm. 1. 334. See additional notes, 
nil. on the destruction and repro- 
the atmosphere. 
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Sylphs ! round his cloud-built couch your bands 

array. 
And mould the monster-to your gentle sway'; 350 
Charm with soft tones, with tender touches 

check. 
Bend to your golden yoke his willing neck. 
With silver curb his yielding teeth restrain. 
And give to Kirwan's hand the silken rein. 
— Pleased shall the sage, the dragon-wings be* 

tween. 
Bend o*er discordant climes his eye seren^ 
With Lapland breezes cool Arabian vales. 
And call to Hindostan antarctic gales. 
Adorn with wreathed ears Kampschatca*8 

brows. 
And scatter roses on Zealandic snows, 860 

£arth*s wondering zones the genial seasons 

sluure. 
And nations hail him < Monarch of the Air.* 

X. 1. « Sylphs! as you hover on ethereal 

wing. 
Brood the green children of parturient spring ! — 
Where in their bursting ceUs my embryons rest, 
I chai^ you, guard the v^etable nest ; 
Count with nice eye the myriad seeds, that 

swell 
Each vaulted womb of husk, or pod, or shell ; 
Feed with sweet juices, clothe with downy hair. 
Or hang, inshrincd, their little orbs in air. 870 



C( 



So, late, descried by Herschel*s 
sight. 
Hang the bright squadrons of 



the 



piercing 

[night; 

twinkling 



To Jiirwan*s hand. 1. 854. Mr. Kirwan has 
published a valuable treatise on the temperature 
of climates, as a step towards investigating the 
theory of the winds ; and has since written some 
ingenious papers on this subject in the Transac- 
tions of the Koyal Irish Society. * 

The myriad seeds. 1. 867. Nature would seem 
to have been wonderfully prodigal in her seeds 
of vegetables, and the spawn of fish ; almost any 
one plant, if all its seeds should grow to matu- 
rity, would in a few vears alone people the ter- 
restrial globe. Mr. Kay asserts that lOlS seeds 
of tobacco weighed'only one grain, and that from 
one tobacco plant the seeds thus calculated 
amounted to 860,000 ! The seeds of the ferns 
are by him supposed to exceed a million on a 
leaf. • As the works of nature are governed by 
general laws, this exuberant reproduction pre- 
vents the accidental extinction of the species, at 
the same time that they serve for food for the 
hJsher orders of animation. 
• Every seed possesses a reservoir of nutriment 
designed for tbe growth of the future plant, this 
consists of starch, mucilage, or oil, within the 
coat of the seed, or of sugar and subacid pult in 
the fruit, which belongs to it. 

For the preservation of the immature seed 
nature has used many ingenious methods ; some 
are wrapped in down, as the seeds of the rose, 
bean, and cotton-plant ; others are suspended in 
a large air-vessel, as those of the bladder-sena, 
staphyleea, and pea. 



6s BcoNOsonr 

Ten thousand marshaJl'd stars, a silver zone, 
Rffuse their blended lustres round her throne ; 
Suns call to suns, in lucid clouds conspire, 
And light exterior skies with golden fire ; 
Resistless rolls the illimitable sphere. 
And one great circle forms the unmeasured year. 
— Roll on, ye stars ! exult in youthiiil prime, 
Mark with bright curves the printless steps of 



OF 



ICantoIh 



time 
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Near and more near your beamy ears approach. 
And lessening orbs on lessening orbs encroach ; — 
Flowers of the sky ! ye too to age must yield, 
Frail as your silken sisters of the field ! 
Star after star fVom heaven's high arch shall rush. 
Suns sink on suns, and systems systems crush, 
Headlong, extinct, to one dark centre fall, 
And death and night and chaos mingle all ! 
—Till o*cr the wreck, emerging from the storm. 
Immortal nature lifts her changeful form, S90 
Mounts from her funeral pyre on wings of flame. 
And soars and shines, another and the same* 

S < Lo ! on each seed within its slender rind 
Life's golden threads in endless circles wind ; 
Maze within maze the lucid webs are roll'd ; 
And, as they burst, the living flame unfold. 



uind light exterior, 1. 876. I suspect this line 
is fi'om Dwigbt's Conquest of Canaan, a poem 
written by a very young man, and which con- 
tains much fine versification. 

Niear and more near, 1. S81. From the vacant 
spaces in some parts of the heavens, and the cor- 
respondent clusters of stara in their vicinity, 
Mr. Herschel concludes that the nebulse or con- 
stellations of fixed stars ai'e approaching each 
other, and must finally coalesce in one mass, 
rhil. Trans. Vol. LXXV. 

Till o'er the wreck, ^ 1. 889. The story of the 
phenix rising from its own ashes with a twink- 
ling star upon its head, seems to have been an 
ancient hieroglyphic emblem of the destruction 
and resuscitation of all things. 

There is a figure of the great platonic year 
with a phenix on his hand on the reverse of a 
medal of Adrian. Spence's Polym. p. 189. 

Maxe within maze, 1. 895. The elegant ap- 
pearance on dissection of the young tulip in the 
bulb was first observed by Mariotte, and is 
mentioned in the note on tulipa in Part II. and 
was afterwards noticed by Du Hamd. Acad. 
Scien. Lewenhoeck assures us that in the bud 
of a currant tree he could not only discover the 
ligneous part but even the berries themselves, 
appearing like small grapes. Chamb. Diet. art. 
Bud. Mr. Baker says he dissected a seed of 
trembling grass in which a perfect plant appear- 
ed with its root sending forth two branches, 
from each of which several leaves or blades of 
grass proceeded. Microsc. Vol. I. p. 252. Mr. 
Bonnet saw four generations of successive plants 
in liie bulb of a hyacinth. Bonnet Corps 
Organ. Vol. I. p. 108. . HaUer's Physiol. 
Vol. I. p. 91. in the terminal bud of a 



The pulpy aoom, ere it swells, contains 
The oak*s vast branches in its milky Teins , 
Each ravel'd bud, fine film, and fibre4ine, 
Traced with nice pencil on the small design. 400 
The young narcissus, in its bulb oompress'd, 
Cradles a second nestling on its breast ; 
In whose fine arms a younger embryon Uei, 
Folds its thin leaves, and shuts its floret-eyes ; 
Grain within grain successive harvests dwell, 
And boundless forests slumber in a sheO. 
— So yon gray precipice, and ivy*d towers, . 
Long winding meads, and intermingled bowers, 
Green files of poplars, o*er the lake that bow,' 
And glimmering wheel, which rolls and fiHoni 
below, ' 410 

In one bright point with nice distinctkm lie 
Flann*d on the moving tablet of the eyv. 
—So, fold on fold, earth's wavy plains extend, 
And, sphere in sphere, its hidden strata bead ; 
— Incumbent spring her beamy plumes ei^aiidi 
O'er restless oceans, and impatient hutds. 
With genial lustres warms the mighty ball. 
And the great seed evolves, disclosing all; 
Life buds or breathes from Indus to the pdles^ 
And the vast surfoce kindles, as it rolls ! 480 

8. << Come, ye soft sylphs ! who sport on La- 
tian land. 
Come, sweet lip'd zephyr, and fitvoniusUaad! 
Teach the fine seed, instinct with life, to shost 
On earth's cold bosom its descending root ; 



Mr. Ferber speaks of the pleasure he reeei?«i 
in observing in the buds of hepatica and pencil* 
laris hirsuta yet lying hid in the earth, andin Ab 
germs of the shrub daphne mezereon, and atlh^ 
base of osmunda lunaria a perfect ]dant of Al 
future year, discernible in all its parts a jm 
before it comes forth, and in the seeds of nym* 
phea nclumbo the leaves of the plant vrere seen 
so distinctly that the author found out by then 
what plant the seeds belonged to. The same of 
the seeds of the tulip tree or liriodendjon tnllpl^ 
rum. AmKU. Acad. Vol. VI. 

jind the great seed, L 418. Alluding to tte 
sr^artfir «•». or first great egg of the ancient ^USth 
sophy ; it had a serpent wrapped round i^ do* 
blematical of divine wisdom ; an image of it wis 
afterwards preserved and worshipped in the 
temple of Dioscuri, and supposed to represent 
the egg of Leda. See a print of it in Bryant's 
Mythology. It was said to have been broken lif 
the horns of the celestial bull, that is, it was 
hatched by the warmth of the spring. See not* 
on Canto I. 1. 418. 

jind the vast surface. L 420. L'Oi^anizatfoo, 
le sentiment, le movement spontan6, uivie, n'ex* 
istentqu'd. la surface dela terre, et dansleslieux 
exposes k la lumiere. Traite de Chymie par M. 
Lavoisier, Tom. I. p. 202. 

Teach the fine seed, 1. 428. The seeds in thdr 
natural state fall on the surface of the earth, sod 
having absorbed some moisture, the root snooti 



horse-ohesnut the new flower may be seen by I itself downwards into the earth, and the phum 
the naked eye covered with a mucilaginous down, ' rises in air. Thus each endeavouring to seekiti 
and the same in the bulb of a narcissus, as I projier pabulum, directed by a vegetable irrits- 
this morning observed in several of them sent bility similar to that of the lacteal system^ and is 
me by Miss Jacson for that purpose. Sept. 16. j the lungs in animals. 
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With phh elastic stretch its rjsing stem, 
Fart the twin lobes, expand the throbbing gem ; 
Clasp in your airy arms the aspiring plume, 
Fan with your balmy breath its kindling bloom, 
Each widening scale and bursting film unfold, 
Swell the green cup, and tint the flower with 

gold; 430 

While in bright reins the silvery sap ascends, 
And refluent blood in milky eddies bends ; 
While, spread in air, the leaves respiring play, 
Qr drink the golden quintessence of day. 
^— So from his shell on Delta's showerless isle 
BnrstB into life the monster of the Nile ; 
First in translucent lymph with cobweb-threads 
The brain's fine floating tissue swells, and 

^reads; 
Ntnre after nerve the glistening spine descends. 
The red heart dances, the aorta bends ; 440 
Through each new gland the purple current 

glides. 
New yeins meandering drink the refluent tides ; 



63 
Edge over edge expands the hardening scale. 
And sheaths his slimy skin in silver mail. 
— Krewhile, emerging from the brooding sand. 
With tyger-paw he prints the brineless strand. 
High on the flood with speckled bosom swims, 
Helm'd with broad tail, and oar'd with giant 

limbs; 
Rolls his fierce eye-balls, clasps his iron daws, 
And chan^ps with gnashing teeth his massy 

jaws ; 430 

Old Nilus sighs along his cane-crown'd shores. 
And swarthy Memphis trembles and adores. 
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The pith neffEas^to push up or elongate the bud 
bj its dasticity, like the pith in the callow quills 
or birds. This medulla Linneus believes to con- 
list of a bundle of fibres, which divei^ing breaks 
through the bark yet gelatinous producing the 
buds. 

The lobes are reservoirs of prepared nutri- 
ment for the young seed, which is absorbed by 
its placental vesseb, and converted into sugar, 
till it has penetrated with its roots far enough 
into the earth to extract sufficient moisture, and 
1ms acquired leaves to convert it into nourish- 
mflot. In some plants these lobes rise from the 
sarth and supply the place of leaves, as in kid- 
Btry-beans, cucumbers, and hence seem to serve 
both as a placonta to the foetus and lungs to the 
young plant. During the process of germina- 
tion me starch of the seed is converted into su- 
nr, as Is seen in the process of malting barley 
rar the purpose of brewing. And is on this ac- 
eoont very similar to- the digestion of food in the 
stmnachs of animals, whim converts all their 
aliment into a chyle, which consists of mucilage, 
oily and su£ar ; the plaoentation of buds will be 
spoken of hereafter. 

7!%e nlvery scm, 1. 431. See additional notes. 
No. XXXV. 

.And refluent blood* L 4S3. See additional 
notes. No. XXXVI. 

2%e leaves respiring pleu/, 1. 4SS. See addition- 
al notes, No. XXXVIL 

Or dnnk the goiden, 1. 434. Linneus having 
olMwnred the great influence of light on v^eta- 
tion. Imagined that the leaves of plants inhaled 
electric matter from the l^ht with their upper 
snrfiu^ (System of Vegetables translated, 
p. 8.) 

Tiae effect of light on plants occasions the ac- 
tions of the v^etable muscles of their leaf-stalks, 
which turn the upper side of the leaf to the 
li^t, and which open their calyxes and corols, 
aeeordlng to the experiments of Abbe Tessier 
who exposed variety of plants in a cavern to 
different quantities of light. Hist, de L'Aca- 
demie RovaL Ann. 1783. The sleep or vigi- 
lance of plants seems owIil^ to the presence or 
absence of this stimulus. See note on Mimosa, 
FtatlL 



" Come, ye soft Sylphs ! who fan the 

Paphian groves. 
And bear on sportive wings the callow loves ; 
Call with sweet whisper, in each galo that 

blows, [pose ; 

The slumbering snow-drop from her long re- 
Charm the pale primrose from her day-cold bed. 
Unveil the bashful violet's tremulous head ; 
While from her bud the playful tulip breaks, 
And young carnations peep with blushing 

cheeks ; 460 

Bid the closed cord from nocturnal cold 
Curtain'd with silk the virgin stigma fold. 
Shake into viewless air the morning dews. 
And wave in light its iridescent hues. 
So shall from high the bursting antlier trust 
To the mild breezes the prolific dust ; 
Or bow his waxen head with graceful pride. 
Watch the first blushes of his waking bride, 
Give to her hand the honey'd cup, or sip 
Celestial nectar from her sweeter lip ; 470 

Hang in soft raptures o'er the yielding fair. 
Love out his hour, and leave his life in air. 
So in his silken sepulchre the worm, 
Warm'd with new life, unfolds his larva-form ; 



Honjey*d cup. 1. 469. The nectary or honey- 
gland supplies food to the vegetable males a.nd 
females ; which like moths and butterflies live 
on the honey thus produced for them, till they 
have propagated their species, and deposited their 
^gs, and then die, as explained in additional 
note. No. XXXI X. The tops of the stamens, 
or anthers, are covered with wax to protect the 
prolific dust from the injury of showers and 
dews, to which it is impervious. 

Love out Ms hour. 1. 472. The v^etable pas- 
sion of love is agreeably seen in the flower of the 
parnassia, in which the males alternately ap- 

S roach and recede from the female, and in tne 
ower of nigella, or devil in the bush, in which 
the tall females bend down to their dwarf hus- 
bands. But I was this morning surprised to 
observe, among Sir Brooke Boothby's valuable 
collection of plants at Ashbourn, the manifest 
adultery of several females of the plant ColUnso- 
nia, who had bent themselves into contact with 
the mides of other flowers of the same plant in 
their vicinity, neglectful of their own. Sept. 16. 
See additioual notes. No. XXX^III. 

TJnfdids his larva-form. 1. 474. ITie flower 
bursts forth from Its larva, the herb, naked 
and perfect like a buttery fr«m its chrysalis; 
winged with its corol ; wing-sheathed by its 




64 
Erewhile aloft in wanton circles moves. 
And woos on Hj-men-wings his velvet loves. 



XII. 1. " If prouder branches with exuber- 
ance mde 
Point their green genns, their barren shoots 
protrude ; [bind 

Wound them, ye Sylphs ! with little knives, or 
d wiry ringlet round the swelling rind ; 480 



EooiroBnr or ^^^ ^' 

Bisect with chfsd fine the rootbetow. 
Or bend to earth the inhospitable bough. 
So shall each germ with new prolific power 
Delay the leaf-bud, and expand the flower; 
Closed in the style the tender pith shall end; 
The lengthening wood in circling stament bend; 



calyx ; consisting alone of the organs of repro- 
duction. The males, or stamens, have their 
anthers replete with a prolific powder containing 
the vivifying fovilla ; m the females, or pistils, 
exists the ovary, terminated by the tubular stig- 
ma. When the anthers burst and shed their 
bags of dust, the male foviUa is received by the 
prolific lymph of the stigma, and produces the 
seed or egg, which is nourished in the ovary. 
Sjrstem. of Vegetables translated from Linneus 
by the Lichfield Society, p. 10. 

Wound them, ye Sylpfis / 1. 479. Mr. Whitmill 
advised to bind some of the most vigorous shoots 
with strong wire, and even some of the large 
roots ; and Mr. Warner cuts, what he calls a 
wild worm about the body of the tree, or scores 
the bark quite to the wood like a screw with a 
sharp knife. Bradley on Gardening, VoL II. 
p. 155. Mr. Fitzgerald produced flowers and 
nruit on wall trees by cutting off a part of the 
bark. PhiL Trans. Ann. 1761. M. Buffon 
produced the same effect by a straight bandage 
put round a branch, Act. Paris, Ann. 1738, and 
concludes that an ingrafted branch bears better 
from its vessels being compressed by the callus. 

A complete cylinder of the bark about an inch 
in height was cut off from the branch of a pear 
tree against a wall in Mr. Howard's garden at 
Lichfidd, about five years ago ; the circumcised 
part is now not above half me diameter of the 
branch above and below it, yet this branch has 
iMgti full of fruit every year since, when the 
,4a^er branches of the tree bore only sparingly. 
I lately observed that the leaves of this wounded 
branch were smaller and paler, and the fruit less 
in size, and ripened sooner liian cm the other 
parts of the tree. Another brandi has the bark 
taken off not quite^ all round with much the 
■ame effect. 

The theory of this curious vegetable fact has 
been esteemed difficult, but receives ereat lurht 
from the foregoing account of the incuviduaSty 
of buds. A flower-bud dies, when it has per- 
fected its seed, like an annual plant, and hence 
requires no place on the bark for new roots to 
pass downwards ; but on the contrary, lei^- 
buds, as they advance into shoots, form new 
buds in the axilla of every leaf, which new buds 
require new roots to pass down the bark, and 
thus thicken as well as elongate the branch ; 
now if a wire or string be tied round the bark, 
many of these new roots cannot descend, and 
thence more of the buds will be converted into 
flower-buds. 

It is customary to debark oak-trees in the 
spring, which are intended to be felled in the 
ensuing autumji ; because the bark comes off 
easier at this season, and the sap-wood, or albur- 
num, is believed to become narder and more 
durable, if the tree remains till the end of sum- 
mer. The trees thus stripped of their bark put 
forth shoots as usual with acorns on the 6Ui, 7th, 
and 8th Joint, lika Tines ; but in the branches I 






examined, the joints of the debarked trees wen 
much shorter than those of other oakp-trees; du 
acorns were more numerous ; and no new bods 
were produced above the joints w^hieh bon 1% 
acorns. From hence it appears that the braadM 1^ 
of debarked oak-trees produce fewer leaf-bndi, 1^ 
and more flower-buds, which last circomstaaee 1. 
I suppose must depend on their being sooms or I'" 
later debarked in the vernal months. And »• ^- 
condly, that the new buds of debarked oak-traa 
continue to obtain moisture from the albunnm 
after the season cf the ascent of sap in other ve> 
getables ceases ; which in this unnatural state of 
the debarked tree may act as capillary tubes, IDa 
the alburnum of the small debarked cylinder of s 
pear tree abovementioned ; or may continue to 
act as placental vessels, as happens to the animsl 
embryon in cases of superfetation ; when tlw 
fetus continues a month ^ two in the womb bs- 
yond its usual time, of friUA 9<^™^ instanoei 
have been recorded, the pa cR i * ^ontino^B to 
supply perhaps the double office both of notritlMi 
and of respiration. 

Or bend to earth, L 462. Mr. Hitt in his trea- 
tise on fruit-trees observes that if a Tigoreos 
branch of a wall-tree be bent to the horizon, or 
beneath it, it loses its vigour, and becomes a besr- 
ing branch. The theory of this I suppose to depend 
on the difficulty with which the l»f shoots csa 
protrude the roots necessary for their new 
pn^ny of buds upwards along the bended 
branch to the earth contrary to their natural ha- 
bits or powers, whence more flower-shoots sre 
produced which do not require new roots to pan 
along the bark of the bended branch, bnt which 
let their offspring, the seeds, fall upon the earth 
and seek roots for themselves. 

With new jfrolific power. 1. 48S. About mid- 
summer the new buds are formed, but it is be- 
lieved by some of the Linnean schod, that ihew 
buds may in their early state be either eonvert- 
ed into flower-buds or leaf-buds according toflie 
vigour of the v^retating branch. Thus if the 
upper part of a branch be cut away, the bads 
near the extremity of the remaining stem, hsv- 
ing a greater proportional suppiv of nutrimeot, 
or possessing a greater facility of shootbw their 
roots, or absorl^nt vessels, down the bark, will 
become leaf-buds, which might otherwise have 
been flower-buds, and the contrary ; as eaqplain- 
ed in note on 1. 479 of this canto. 

Closed in the style, 1. 485. " I conceive the me- 
dulla of a plant to consist of a bundle of nerrooi 
flbres, and that the propelling vitalpower sqM- 
rates their uppermost extremities. These diverg- 
ing, penetrate the bark, which is now gelatinous, 
and become multiplied in the new gem, or leaf-bod. 
The ascending vessels of the bark being thus di 
vided by the nervous fibres, which perforate it 
and the ascent of its fluids being thus impeded 
the bark is extended into a leaf. But the flower 
is produced, when the potrusion of the medulb 
is greater than the retention of the indudiag 
cortical part ; whence the substance of the buk 
is expanded in the calyx ; that of the rind, (<ff 
interior bark,) in the corol; that of the wood id 
the stamens, that of the medulla in the i^tit 
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I>ie smootlMr rind its soft embroidery spread 
Im -vaulted petdt o'er the gorgeous bed ; 
The wrinkled bark, in filmy mazes roll*d, 
Form the green ddyxt fold including fold ; 490 
Each widening bracte expand its foliage liard, 
And hcboi the bright pavillion, flonU guard. 
—So the cold rill firom Cintra's steepy sides, 
He adlong, abrupt, in barren channels glides ; 
Round the rent diffk tha bark-bound Suber 

• qareads. 
And lazy monks recline on corky beds ; 
Tlily led by art, the wondering water moves 
Tluroagh vine hung arenues, and citron groves ; 
Green slices the velvet round its silver source, 
And flowers, and fruits, and foliage mark its 
eourse. 600 

At bveezy eve, along the irriguous plain 
Tlie fidr Beckfordia leads her virgin train ; 
Seeks the coolgrot, the shadowy rocks among. 
And tunes the mountain-echoes to her song ; 



G5 
"Thus when in holy triumph Aaron trod. 
And offer'd on the shrine his mystic rod ; 
First a new bark its silken tissue weaves. 
New buds emerging widen into leaves ; 
Fair fruits protrude, enascent flowers expand, 
And blush and tremble round the living wand. 

XII J. 1. « Sylphs! on each oak-bud wound 
the wormy galls, 621 

With pigmy spears, .or crush the venom'd balls; 
Fright the green locust from his foamy bed. 
Unweave the caterpillar's gluey thread ; 
Chase the fierce earwig, scaro the bloated toad, 
Arrest the snail upon his slimy road ; 
Arm with sharp thorns the sweet-briar*s 

tender wood. 
And dash the cynips from her damask bud ; 
Steep in ambrosial dews the woodbine's bells. 
And drive the night-moth from her honey'd 
ceUs. 5S0 



Or prints with graceful steps the margin green. So whero the humming-bird in Chili's bowers 
And brighter glories gild the inchanted scene. ' On murmuring pinions robs the pendent flowers ; 

' Seeks, whero fine pores their dulcet balm distil, 
2. ** Whero cruder juices swell the leafy vein, And sucks the treasure with proboscis-bill ; 
Stint the young germ, the tender blossom stain ; Fair cyprepedia with successful guile 
On cadi lopp'd shoot a foster scion bind. Knits her smooth brow, extinguishes her smile ; 

Flih press'd to pith, and rind applied to rind, A spider's bloated paunch and jointed arms 
So shall the trunk with loftier crest ascend, 51 1 Hide her fine form, and mask her blushing 



And wide in air its happier arms extend ; 
Norse the new buds, admlro the leaves un- 
known. 
And Unshing bend with fruitage not its own. 



Vegetation thus terminates in the production of 
new life, the ultimate medullary and cortical 
lllNnBS being collected in the seeds." Linnei 
Systems Veget. p. 6. edit. 14-. 

Cianitnu L 483. A village on the side of the 
rock of Lisbon; around the summit aro abun- 
dance of cork trees, and some excavations, which 
a ftw monks inhabit, and sleep on beds or 
benches of cork ; near the village mr.' Becldbrd 
has sn elegant seat. 

murte&e new buds, h 518. Mr. Fairchild 
boddied a passion-troe, whose leaves wero spot- 
ted with yellow, into one which bears long fruit. 
The buds did not take, nevertheless in, a fort- 
night yeDow spots bemn to show themselves 
alwat liiree feet above uie inoculation, and in a 
short time afterwards yellow spots appeared on 
a shoot whidi came out of the ground from ano- 
ther part of the plant. Bradley, Vol. II. p. 129. 
These facts aro the moro curious, since from ex- 
periments of inmiting red currants on black 
(lb. VoL II.) me fruit does not acquiro any 
change of flavour, and by- many other experi- 
mebts neither colour nor anv other change is 
produced in the fruit ingrafted on other stoocs. 

There is an apple described in Bradley's work 
which is said to have one side of it a sweet fruit 
which boils soft, and the other side a sour fruit 
which boils hard, which Mr. Bradley so long 
ago as the year 1721 ingeniously ascril>es to the 
nrina of one of these apples impregnating the 
ol&sr, which would seem the moro probable if 
ws consider that each division of an apple is a 
Mparate womb, and may therofore have a separ- 
ate impregnation, like puppies of different kmds 
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in one litter. The same is said to have occurred 
in oranges and lemons, and grapes of differont 
colours. 

Their dtdcet balm distil. 1. 5SS. See additional 
notes, No. XXXIX. 

Fair cyjyrepedia. 1. 5S5. The cyprepedium fVom 
South America is supposed to be or larger size, 
and brighter colours, than that from North 
America, from which this print is taken ; it has a 
lai^f lobular nectary about the size of a pigeon's 
^g of a fleshy colour, and an incision or depres- 
sion on its upper part, much resembling the 
body of the large American spider ; this globular 
nectary is attadied to divergent slendorpetals not 
unlike the legs of the same animaL This spider 
is called by Linneus Aranea avicularia, with a 
convex orbicular thorax, the centro transversely 
excavated ; he adds that it catches small birds as 
well as insects, and has the venomous bite of a 
serpent. System. Natur. Tom. I. p. 10S4. M. 
Lonvilliers de Poincy, (^Histoiro Nat. des Antil- 
les, Cap. xiv. art. III.) calls it Phalanges, and 
describes the body to be the size of a pigeon's 
^fSgt with a hollow on its back like a nave^ and 
mentions its catching the humming-bird in its 
strong nets. 

The similitude of this flower to this great spi- 
der seems to be a v^etable contrivance to pro- 
vent the humming-bird from plundering its 
honey. About Matiock, in Derbyshire, the fly- 
ophris is produced, the nectary of which so much 
resembles the small wall-bee, perhaps the apis 
ichneumonea, that it may be easily mistaken for 
it at a small distance. It is probable that by this 
means it may often escape being plundered. See 
note on lonicera in the next poem, and on epi- 
dendrum. 

A bird of our own country called a willow- 

wron (Motacilla) nms up the stem of the crown- 

I 
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In ambush sly tlie mimic warrior fies &S9 

And on qoick wing the panting plunderer flies. 

9. " Shield the young harvest from derouring 

blight, 
The smut's dark poison and the mildew white ; 
Deep-rooted mould, and ergot's horn uncouth, 
And break the canker's desolating tooth. 
First in one point the festering wound con^ned 
Mines unpereeived beneath the shrivel'd rind ; 
Then climbs the branches with increasing 

strength [length ; 

Spreads as they spread, and lengthens with dieir 
—Thus the slight wound ingraTOd on glass un- 

neal'd 
Runs in white lines along the lucid field ; 550 



imperial ( Frittillaria coronalis) and sips the pen- 
dulous drops within its petals. This species of 
MotaciUa is called by Ray Regulus non cristatus. 
"White's Hist, of Selbome. 

£^idd the youn^ harvest. 1. 541. Lihneus enum- 
erates but four diseases of pj^ants ; Erysyphe, the 
white mucor or mould, with sessile tawny heads, 
with which the leaves are sprinkled, as is fre- 
quent on the hop, humulus, maple, acer, &c. 

Rubiffo, the ferrugineous powder sprinkled un- 
der the leaves, firequent in lady's mantle, alche- 
milla, &c. 

Clavus, when the seeds grow out into lu^er 
horns black without, as in rye. This is caUed 
Enrot by the French writers. 

Ustulago, when the fruit, instead of seed, pro- 
duces a black powder, as in barley, oats, &c. To 
which perhaps the honey-dew ought to have 
been added, and the canker, in the former of 
which the nourishing fluid of the plant seems to 
be ezsuded by a retrograde motion of the cuta- 
neous lymphatics, as in the sweating sickness of 
the last century. The latter is a phagedenic ul- 
cer of the bark, very destructive to young apple- 
trees, and which in cherry-trees is attended with 
a deposition of gum-arabic, which often termi- 
nates in the death of the tree. 

£rg(a's horn. 1. 543. There is a disease fre- 
quently affects the rye in France, and sometimes 
in England in moist seasons, which is called 
ergot, or horn-seed ; the grain becomes consi- 
derably elongated, and is either straight or 
crooked, containing black meal along with the 
white, and appears to be pierced by insects, 
which were probably the cause of the disease. 
Mr. Duhamel ascribes it to this cause, and com- 
pares it to galls on oak-leaves. By the use of 
this bad grain amongst the poor, diseases have 
been produced atten<Jkd with great debility and 
mortification of the extremities both in France 
and England. Diet. Raison. art. Siegle. Phil. 
Transact. 

Ok glass unneaTd. 1. 549. The glass -makers 
occasionallv make what they call proofs, which 
are cooled hastily, whereas the other glass ves- 
sels are removed from warmer oviens to cooler 
ones, and suffered to cool bv slow degrees, which 
is called annealing, or neakng them. If an un- 
nealed ^lass be scratched by even a grain of sand 
falling mto it, it will seem to consider of it for 
some time, or even a day, and will then crack 
into a thousand pieces. 

The same happens to a smooth-surfaced lead- 
ore in Derbyshire, the workmen having cleared 
a large face of it, scratch it with picks, and in a 



Crack fdlowi cnudc, to laws 

And the firail hMe ■hivws Into dost. 

XIV. 1. « Sylphs I if wiOi morn destrac 

tive eorus springs, 
O, clasp the harebell widtyoarvelTot wings; 
Screen with thidi leavvs the jasmins as it ULows, 
And shake the white rime from the ahnddering 

rose ; 
Whilst amaryllia turns with gracefiil ease 
Her blushing beauties, and dudes the hreease.^ 
Sylphs ! if at noon the fritiliary droops, ^ 559 
With drops nectareous hang her nodding caps ; 
Thin cloii(ds of gossamer in air display. 
And hjde the vale's chaste lily finom 1h« ray ; 
Whilst erythrina o'er her tender flower 
Bends all her leaves, and braves the sultry 

hour; — 
Shield, when cold hesper sheds his dewy light, 
Mimosa's soft sensations from the night ; 
Fold her thin foliage, close her timid flowers, 
And with ambrosial slunibers guard her bowers ; 
O'er each warm wall while Cerea flings her arms, 
And wastes on night's dull eye a Uaze of charms. 

2. " Round her tall elm with dewy fingen 
twine 671 

The gadding tendrils of the adventurous vine ; 



few hours many tons of it crack to pieces, and 
fall, with a kind of explosion. Whitehurst's 
Theory of the Earth. 

Glass dropped into cold water, called Prince 
Rupert's drops, explode when a small^ part of 
their tails are broken off, more suddenly Indeed, 
but prdbably from the same cause. Are the in- 
ternal particles of these elastic bodies kept so 
far from each other by the external crust that 
they are nearly in a state of repulsion into which 
state they ^-are thrown by their vibrations from 
any violence applied ? Or, like elastic halls in 
certain proportions suspended in contact witli 
each other, can motion once begun be increased 
by their elasticity, till the whole explodes ? And 
can this power be applied to any mechanical 
purposes-? 

With ambrosial slumbers. 1. 668. Many vege- 
"^ tables during the night do not seem to ren^re, 
but to sleep like the dormant animals and in- 
sects in winter. This appears from the^oaimosa 
and many other plants closing the upper sides 
of their leaves together in their sleep, and thus 
precluding that side of them from both light and 
air. And from many flowers closing up the 
polished or interior side of their petak, which 
we have also endeavoui'ed to show to he a reqii- 
ratory organ. 

The irritability of plants is abundantly erinoed 
bv thiB absorption and pulmonary circulation 
of their jtuces ; their sensibility is shown by the 
approacnes of the males to the females, and of 
the*females to the males in numerous instances; 
and, as the essential circumstances of sleep con- 
sists in the temporary abolition of voluntary 
power alone, the sleep of plants evinces that Uiey 
possess voluntary power ; which also indisputaUy 
appears in many of them by closing their petals 
or their leaves during cold, or rain, or dwrk- 
ness, or from mechanic violence. 
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From arm to mm ia gay leftooiit suspend 
Her firagniBt flowvrs, lisr graoefiil foliage bend; 
Swell with sweet jidce her v^wil ortsy and feed ; 
Skrined in transparent pulp her pearly seed; 
Haoc^ roond the oraage all her silyer bells, 
And guard hor Cragranee with He^erian spells ; 
Bod after had her polish'd ieayes unfoMt 
And load her branches with suocessive gold. £60 
S» the leam*d .alchemist exulting sees 
Rise in his bright matrass Piana's trees ; 
Drop after drop, with just delay he pours 
' Thi rod-fiimed add on Potosi's ores ; 
With sodden flash die fierce bullitions rise, 
And wide in air the gas phlogistic flies ; 
Slow^ shoot, at length; in many a brilliant mass 
Metallic roots across the netted glass ; 
Branch after branch extend their silver stems, 
Bud into gold, and blossom into gems. 690 

" So sits enthroned in vegetable pride 
Imperial Kew by Thames*s glittering side ; 
Obedient suls from realms unfurrow*d bring 
For her the unnamed prc^eny of spring ; 
Attendant nymphs her dulcet mandates hear. 
And nurse in fostering arms the tender year. 
Plant the young bulb, inhume the living seed. 
Prop the weak stem, the erring tendril lead ; 
Or fan in glass-built fanes the stranger flowers 
With milder gales, and steep with warmer 
showers. 600 

Diana's trees. L 563. The chemists and as- 
tronomers firom the earliest antiquity have used 
the same characters to represent the metals and 
the planets,- which were most probably outlines 
or abstracts of the original hieroglyphic figures 
of Egypt. These afterwards acquired niches in 
their temples, and represented gods as well as 
metals and planets ; whence silver is called Di- 
ana, or the moon, in the books of alchemy. 

The process for making Diana's silver tree is 
thus described by Lemeri. Dissolve one ounce 
of pure rflver in acid of nitre very pure and mo- 
derately strong; mix this solution with about 
twenty ounces of distilled water; add to this 
two ounces of mercury, and let it remain at rest. 
In about four days there will form upon the 
mercury a tree of silver with branches imitating 
vegetation. 

1. As the mercury has a greater affinity than 
silver with the nitrous acid, the silver becomes 
precipitated ; and, being deprived of the nitrous 
oxygene by the mercury, sinks down in its me- 
taUic form and lustre. 2. The attraction be- 
tween silver and mercury, which causes them 
rradily to amalgamate tt^ether, occasions the 
precipitated silver to adhere to the surface of the 
mercury in preference to any other part of the 
vesseL a The attraction of the particles of the 
precipitated silver to each other causes the be- 
ginning branches to thicken and elongate into 
trees and shrubs rooted on the mercury. For 
other circumstances concerning this beautiful 
experiment see Mr. Keir's Chemical Diction- 
ary, art. Arbor Djanse; a work perhaps of 
greater utility to mankind than the lost Alexan- 
drian Library ; the continnation of which is so 
eagerly expected by all, who are occupied in the 
arts, or attached to the sciences. 
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Delighted Tbawea thvongh tr<^ umbrage 

i^des, 
And flowers antarctic, bending o'er hit tides ; 
Drinks the new tints^ the sweets nnknown in- 
hales. 
And calls the sons of sdenee to his ybImu 
In one bright point admiring nature eyes 
The fruits and foliage of discordant skies^ 
Twines the gay floret with the fragrant bough, 
And bends the wreath round Geoi^'s royal 

brow. 
—Sometimes retiring, from the public weal 
One tranquil hour the royal partners steal ; 610 
Through glades exotic pass with step sublime. 
Or mark the growths of Britain's happier dime ; 
With beauty blossom'd, and with virtue blazed, 
Mark the fair scions, that themselves have 
raised ; [pands, 

Sweet blooms the rose the towering oak ex- 
The grace and guard of Britain's golden lands. 

XV. " Sylphs ! who, round earth on purple 

pinions borne. 
Attend the radiant chariot of the mom ; 
Lead the gay hours along the ethereal height. 
And on each dun meridian shower the light ; 680 
Sylphs ! who from realms of equatorial day 
To climes that shudder in the polar ray, 
From zone to zone pursue on shifting wing, 
The bright perennial journey of the spring ; 
Bring my rich balms from Mecca's hallow'd 

glades. 
Sweet flowers, that glitter in Arabia's shades ; 
Fruits, whose fair forms in bright succession 

glow 
Gilding the banks of Amo, or of Po ; 
Each leaf, whose fragrant steam with ruby lip 
Gay China's nymphs from pictured vases 

sip; 6S0 

Each spicy rind, which sultry India boasts. 
Scenting the night-air round her breezy coasts ; 
Roots, whose bold stems in bleak Siberia blow, 
And gem with many a tint the eternal snow ; 
Barks, whose broad umbrage high in ether 

waves 
O'er Ande's steeps, and hides his golden caves ; 
—And, where yon oak extends his dusky shoots 
Wide o'er the rill, that bubbles from his roots ; 
Beneath whose arms, protected from the storm, 
A turf-built altar rears its rustic form ; 640 
Sylphs! with religious hands fresh garlands 

twine. 
And deck with lavish pomp Hygeia's shrine. 

" Call with loud voice the sisterhood, that 

dwell 
On floating cloud, wide wave, or bubbling well ; 
Stamp with charm'd foot, convoke the alarmed 

Gnomes 
From golden beds and adamantine domes ; [vite. 
Each from her sphere with beckoning arm in- 
Curl'd with red flame the vestal forms of light. 
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Clcee all your spotted wings, in lucid ranks 
Press with your bended knees the crowded 

hanks, 650 

Cross your meek arms, incline your wreathed 

brows, 
And win the goddess with unwearied TOWS. 
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Oh, wave, Hygeia ! o'er Britannia's throne 
Thy serpent- wand, and mark it for thy own ; 
Lead round her breezy coasts thy guardian 

trains. 
Her nodding forests, and her waving plains ; 
Shed o'er her peopled realms thy beamy smile. 
And with thy airy temple crown her isle !" 



The goddess ceased, and calling from afiir 
The wandering zephyrs, joins them to her car; 
Mounts with light hound, and graceful, as she 
bends, 661 

Whirls the long lash, the flexile rein extends; 
On whispering wheels the silTer axle slides. 
Climbs into air, and deayes the crystal tides ; 
Burst from its pearly chains, her amber hair 
Streams o'er her ivory shoulders, buoy'd in air ; 
Swells her white veil, with ruby clasp con- 
fined 
B^und her fidr brow, and undulates behind; 
The lessening coursers rise in spiral rings, 
Pierce the slow-sailing clouds, and stretch their 
shadowy wings. 670 
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ism being the lightest u found nearest the 
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part from the old world, and in part frtmi 
the new. Precious stones 215 
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Rome. Excdled in flne forms, and in a 
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was lost till restored by Mr. Wedgwood. 
Still influences the taste of the inhabi- 
tants 891 

Mr. Wedgwood's cameo of a slave in chains, 
and of Hope 815 
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made by the ancients. Invented by Mr. 
Wedgwood 848 

Petroleum and naphtha have been suUimed. 
Whence jet and amber. They absorb air. 
Attract stitiws when rubbed. Electricity 
from electron, the Greek name for amber 853 
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gnmite rocks in which metals are 
I Iron and manganese found in all 
les. Manganese in limestone, 
springs from steam rising up the 
^granite and limestone. Ponderous 
I limestone clefts and in granite. 
, l^ad, ii^n, from descending mate- 
jgh mountains of granite contain no 
ir their summits. Transmutation 
Ls. Of lead into calamy. Into silver S98 
f Camhyses destroyed by famine, 
silnd-storms 435 

tuifrets of sand described and ex- 
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bows iron as it decomposes. Marble 
OSes. Immense quantity of char- 
ists in limestone. Volcanic flags 
oflie, and become clay .... 823 
s raised by wooden pegs . . . 5S4 
L ihade a {Msus&ge by fire over the 

5S4 

mse of many words twofold, as 
01^ drove, spoken or spoke. A po- 
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nisist of aqueous spheres, which do 
lily unite, like globules of quick- 
B8 may be seen in riding through 
Owing to electricity. Snow. 
»nes bounded by attrition and dis- 
i of their angles. Not from frt>zen 

f water 15 

mints and edges of grass, or hangs 
abbage-leaves. Needle floats on 
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the moon. Shadow of a church 
upon a mist. Dry mist, or want 
rparency of the air, a sign of fair- 
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both sides of the earth. MoonVs 
liould be much greater than the 
tides. The ocean of the moon is 
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s not now foimd recent .... 66 
ts like flowers. Actinia ... 81 
m of pearls, not a disease of the 
Urab's-eyes. Reservoirs of pearly 

. . .• 84 

coral in the south-sea. Coralloid 
ne at Linsel, and Coalbrook Dale 90 
Lrown from mountains, ice from 
(, and portions of earth, or moras- 
loved by columns of water. Earth- 



motion in l^ropshire. Water of wells 
rising abore the level of the ground. St. 
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Muscular actions and sensations of plants 460 
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may be taken by insects without injury 
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Of oxygene. Water decomposed by vege- 
table pores and the sun's light. Blood 
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Barometer and air-pumps. Dew on ex- 
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seeds S9S 

Great %g of night 419 
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ADDITIONAL NOTES. 



NOTE L—METEORS. 

treal Powers / you chase the shooting stars, 
Hike -the voUied ttghtnings to your cars. 

Canto I. 1. 116. 

ma seem to be three concentric strata of 
i6iunbent atmosphere : in which, or be- 
tiMm, are produced four kinds of meteors ; 
ii^, shooting stars, fire-balls, and north- 
fhts. First, the lower r^on of air, or 
rhich is dense enough to resist by the ad- 
1 of its particles the descent of condensed 
r, or dottds, which may extend from one 
Be or four miles high. In this region the 
on lightninj^ is produced from the accumu- 
OfT defect of electric matter in those fioat- 
^s of Yapour either in respect to each 
or in respect to the earth boieath them, 
I dissolved vapour above them, which is 
intlT varying both with the change of the 
)f the clouds, which thus evolve a greater 
I snrface, and also with their ever-chang- 
^ree of condensation. As the lightning 
• produced in dense air, it proceeds but a 
ooorse on account of the greater resistance 
. it encounters, is attended with a loud ex- 
1, and appears with a red light. 
File second region of the atmosphere I snp- 
> be that which has too littiie tenacity to 
rt condensed vapour or clouds ; but which 
ataine( invisible vapour, or virater in aerial 
n. This aerial solution of water differs 
hat dissolved in the matter of heat, as it is 
rted by its adhesion to the particles of air, 
not precipitated by c6ld. In this stratum 
18 probable that the meteors called shoot- 
ITS are produced ; and that they consist of 
c sparks, or lightning, passing from one 
to another of uese invisible fidds of aero- 
18 solution, llie height of these shooting 
Las not yet been ascertained by sufficient 
ation ; ut, Blagden thinks theur situation 
sr down in the atmosphere than that of 
Is, which he conjectures fi'om their swift 
!nt motion, and ascribes their smaUness- to 
rre minute division of the electric matter 
ch they are supposed to consist, owing to 
*eater resistance of the denser medium 
;h which they pass, than that in which 
e-balls exist. Mr. Brydone observed that 
looting stars appeared to him to be as 
a the atmosphere, when he was near the 
It of mount Etna, as they do when ob- 
from the plain. Phil. Tran. Vol. LXIII. 



As the stratum of air in which shooting stars 
are supposed to exist is much rarer than uiat in 
which lightning resides, and yet much denser 
than that in wnich fire-balls are produced, they 
will be attracted at a greater distance than the 
former, and at a less than the latter. From this 
rarity of the air so small a sound will be pxt>* 
duced by their explosion, as not to reach the 
lower parts of the atmosphere ; their quantity 
of light from their greater dlstlmce being small, 
is never seen through dense air at all, and thence 
does not appear red, like lightning or fire-balls. 
There are no apparent clouds to emit or to at- 
tract them, because the constituent parts of these 
aero-aqueous regions may possess an abundance 
or deficiency of electric matter and yet be in per- 
fect reciprocal solution. And lastly tiieir appa- 
rent train of light is probably owinr only to a 
continuance of their impression on ttie eye ; as 
when a fire-stick is whirled in the dark it gives 
the appearance of a complete circle of fire : for 
these white trains of shooting stars quickly van- 
ish, and do not seem to set any tiling on fire in 
their passage, as seems to happen in the transit 
of fire-balli. 

S. The second region or stratum of air termi- 
nates I suppose where the twilight ceases to be 
refracted, that is, where the a& is 8000 times 
rarer than at the surface of the earth; and 
where it seems probable that the common air 
ends, and is surrounded by an atmosphere of in- 
flammable gas tenfold rarer than itself. In this 
region I believe fire-balls sometimes to pass, ajod 
at other times the northern lights to exist. One 
of these fire-balls or draco volans, was observed 
by Dr. Pringle and many others on Nov. 26, 
1768, which was afterwards estimated to have 
been a nule and a half in circumference, to have 
been about one hundred miles high, and to have 
moved towards the north with a velocity of near 
thirty miles in a second of time. This meteor 
had a real tail many miles long, whidi threw 
off sparks in its course, and the whole exploded 
with a sound like distant thunder. Pbiloe. 
Trans. Vol. LI. 

Dr. Blagden has related the history of another 
large meteor, or fire-ball, which -v^as seen the 
18th of August, 1788, with many ingenious obser- 
vations and conjectures. This was estimated to 
be between ^ and 70 miles high, and to travd 
1000 miles at the rate of about twenty miles in 
a second. This fire-ball had likewise a real 
train of light left behind it in its passase, which 
varied in colour ; and in some part of Its course 
gave off sparks or explosions where it had been 
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brightest; and a dusky red streak remained 
Tinble perhaps a minute. Philos. Trans. Vol. 
LXXIV. 

These fire-balls differ from lightning, and from 
shooting stars in many remarkable circum- 
stances ; as their very great bulk, being a mile 
and a half in diameter ; their travelling 1000 
miles nearly horizontally ; their throwing off 
sparks in their passage ; and changing colours 
from bright blue ta dusky red ; and leaving a 
train of fire behind them, continuing about a 
minute. They differ from the northern lights 
in not being diffused, but passing from one point 
of the heavens to another in a defined line ; and 
this in a region above the crepuscular atmo- 
sphere, where the air is SOOO times rarer than at 
the surface of the earth. There has not yet been 
even a conjecture which can account for these 
appearances ! — One I shall therefore hazard ; 
which, if it does not inform, may amuse the 
reader. 

In the note on L 12S, it was shown that there 
is probably a supernatant stratum of inflam- 
mable gas or hydrogene, over the common at- 
mosphere; and whose density at the surface 
whi»*e they meet, must be at least ten times less 
than that upon which it swims ; like chemical 
ether floating upon water, and perhaps without 
any real contact. 1. In this region, where the 
aerial atmosphere terminates and the inflam- 
mable one b^^ins, the quantity of tenacity or re< 
sistance must be almost inconceivable ; in which 
a ball of electricity might pass iOOO miles with 
greater ease than through a thousandth part of 
an inch of glass. 2. Such a ball of electricity 
passing betwem inflammable and common air 
would set fire to them in a line as it passed along ; 
which would differ in colour according to the 
greater proportionate commixture of the two 
airs ; and from the same cause there mighr oc- 
cur greater degrees of inflammation, or branches 
of fir^ in some parts of its course. 

As these fire-balls travel in a defined line, it 
is pretty evident from the known* laws of elec- 
tricity, that they must be attracted ; and as they 
are a mile or more in diameter, they must be 
emitted fi'om a lai^ surface of electric matter ; 
because lai^e knobs give lai^er sparks, less dif- 
fused, and more brightly luminous, than less 
ones or jtoints, and resist more forcibly the emis- 
aien of the electric matter. What is there in 
nature can attract them at so great a distance as 
1000 miles, and so forcibly as to detach an elec< 
trie 8^rk of a mile diameter ? Can volcanoes at 
the tune of their eruptions have this effect, as 
they are generally attended with lightning? 
Future ob^rvations must discover these secret 
operations of nature ! As a stream of common 
air is carried along with the passage of electric 
anra from one body to another; it is easy t6 
eonceive, that the common air and the inflam- 
mable air between which the fire-ball is suppos- 
ed to pass, will be partially intermixed by being 
thus agitated, ana so far as it becomes inter- 
mixed it will take fire, and produce the lin- 
ear flame and branching sparks above described. 
In this circumstance of their beinff attracted, 
and thence passing in a defined line, we fire-balls 
seem to di^r from the coruscations of the au- 
rora borealis, or northern lights, which probably 
take place in the same region of the atmo- 
Sf^ere ; where the common ur exists in extreme 
tenuity, and is covered by a still rarer sphere of 
Inflammable gas, ten times lighter than itself. 

As the electric streams, which constitute these 
northern lights, seem to be repelled or radiated 
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ftovn an accumulation of that fluid In the north, 
and not attracted like the fire-balls; this ac- 
counts for the diffusion of their light, as wdl ai 
the silence of their passage ; while their variety 
of colours, and the permanency of them, an} 
even the breadth of them, in different ]^lacca, 
mav depend on their setting on fire the nuxtim 
of inflammable and common air through whieh 
they pass ; as seems to happen in the transit sf 
fire-balls. 

It was observed by Dr. Priestley that the 
dectric shock taken through inflammable air 
was red, in common air it is bluish ; to theae 
cii*cumstances perhaps some of the colours of 
the northern lights may bear analogy ; thooeh 
the density of the medium through which lij^t 
is seen must principally vary its colour, as is 
well explained by Mr. Morgan. PhiL Trans. 
Vol. LXXV. Hence lightning is red when 
seen through a dark doud, or near the horizon; 
because the more refrangible rays cannot per- 
meate so dense a mediiun. But the shooting 
stars consist of white light, as tiiey are generally 
seen on dear nights, and nearly vertical: in 
other situations their light is probably too fiidnt 
to come to us. But as in some remarkable ap- 
pearances of the northern lights, as in Marcn, 
1716, all the prismatic colours were seen quiddy 
to succeed each other, these appear to have bem 
owing to real combustion ; as the density of the 
interposed medium could not be suppoeed to 
change so frequently ; and therefore Uieee co- 
lours must have been owing to different degrees 
of heat according to Mr. Morgan's theory of 
combustion. In Smith's Optics, p. 69, the pris- 
matic colours, and optical deceptions or the 
northern lights are described by Mr. Cotes. 

The Torricdlian vacuum, if perfectly free 
fi'om air, is said by Mr. Morgan and others to be a 
perfect non-conductor. This circumstance there* 
fore would preclude the dectric streams firam ris- 
ing above the atmosphere. But as Mr. MoreaB 
did not try to pass an electric shock through a 
vacuum, and as air, or something containing air, 
surrounding the transit of dectricity may m ne- 
cessary to the production of light, the condurion 
may perhaps still be dubious. If however the 
streams of the northern lights were supposed to 
rise above our atmosphere, they would only bevi- 
sible at each extremity of their course ; where 
they emei^e from, or are again immerged into 
the atmosphere ; but not in theirjoumey thiwuh 
the vacuum ; for the absence of^dectne light la 
a vacuum is suffidently proved by the oommea 
experiment of shaking a barometer in the dark; 
the dectricity, produced by the friction of die 
morcury in the glass at its top, is luminous if 
the barometer has a little air in it ; but tiiere is 
no light if the vacuum be complete. 

The aurora borealis, or northern dawn, is 
very ingeniously accounted for bv Dr. Franklin 
on principles of electricity. He premises the 
following electric phenomena : 1. That all new- 
fallen snow has much positive dectricity. stand- 
ing on its surface. 2, That about twdve de- 
grees of latitude round the poles are covered with 
a crust of eternal ice, which is impervious to th« 
electric fluid. S. That the dense part of the 
atmosphere rises but a few miles high; and that 
in the rarer paiiis of it the dectric fluid will 
pass to almost any distance. 

Hence he supposes there must be a great ac- 
cumulation of positive electric matter on the 
fresh-fallen snow in the polar r^ions ; which, 
not bdng able to pass through the crust of iee 
into the earth, must rise into the rare air of tho 
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ipper parte ai our atmosphere, which will the 
HUt resist ite passage ; and passine towards the 
sniator descend again into the denser atmo- 
tfiusref and thence into the earth in silent 
•treuna. And that many of the appearances at- 
tutdijig these lights ai*e optical deceptions, ow- 
iam to the situation of the eye that beholds them ; 
which makes all ascending parallel lines appear 
to coDTcrge to a point. 

The idMif above explained in note on 1. 123, 
of tfie existence of a sphere of inflammable gas 
orer the aerial atmosphere would much favour 
Ais theofy of Dr. franklin ; because in that 
ewe the deaee aerial atmosphere would rise a 
mush less height in the polar regions, diminish- 
h^g almost to nothing at the pole itself; and thus 
give an easier passage to the ascent of the elec- 
tdo fluid. Ami irom the great difference in 
flw spedfic gra^ty of the two airs, and the ve- 
Isdity of the earth's rotation, there must be a 
fiaoe between the poles and the equator, where 
tfie superior atmosphere of inflammable gas 
widd terminate; which would account for these 
itnams of the aurora borealls not appearing near 
tte equator ; add to this that it is probaUe the 
deetnc fluid may be ht^tvier than tne magnetic 
MM; and vrill thence by the rotation of the 
anrth's snrfisoe ascend over the magnetic one by its 
eentrifogal force ; and may thus be induced to ride 
thraocfa the thin stratum of aerial atmosphere 
over ue pt^es.— See note on Canto II. 1. 198. I 
■hall have no occasion again to mention this 
great accumulation of inflammable air over the 
poles ; and to conjecture that these northen lights 
flsay be produced by the union of inflammable 
with common air, without the assistance of the 
dectrio spark to throw them into combustion. 

Hie antiquity of the appearance of northern 
l^^hta has been doubted ; as none were recorded 
In oar annals since the remarkable one on Nov. 
14^ 1574, till another remarkable one on March 
Bf 1716, and the three following nights, which 
was seen at the same time in Irehmd, Russia, 
and Poland, extending near SO degrees of lon- 
gitude and from, about the 50th degree of lati- 
tudeoTer almost all the north of Europe. There 
is however reason to believe them of remote an- 
tiooity though inaccurately described ; thus the 
f^kowing ciulous passage from the Book of 
llaecabMs, (B. Ii. c. v.) is such a description 
ef them, as might probably be given by an igno- 
rant and alarmed people. ** Through all the 
dty, for the space of almoet forty days, there 
were seen horsemen running in the air, in doth 
of sold, and armed with lances, like a band of 
sddiers ; and troops of horsemen in array en- 
counterlnff and running one against another, 
with shaking of shields, and multitude of pikes, 
nd drawing of swords, and casting of darts, 
ttid glittering of golden ornaments and har- 



NOTE IL^PRIMARY COLOURa 

dew round the aerial bow wUh prisms bright, 
^na pleated untwist the sevenfold threads gfligfu. 

Canto I. 1. 117. 

The manner in which the rainbow is produc- 
td was in some measure understood before Sir 
Isaac Newton had discovered his theoi*y of 
cdours. The first person who expressly show- 
ed the rainbow to be formed by the reflection of 
the sunbeams from drops of falling rain was 



Antonio de Dominie. This was afterwards 
more fully and distinctly explained by Des Car- 
tes. But what caused the diversity of ita co- 
lours was not then understood : it was reserved 
for the immortal Newton to discover that the 
rays of light consisted of seven combined colours 
of different refrangibility, which could be separ- 
ated at pleasure by a wedge of glass. Pemberton's 
View of Newton. 

Sir Isaac Newton discovered that the prismatic 
8pecti*um was composed of seven colours, in the 
following proportions, violet 80, indigo 40, blue 
60, green 60, yellow 48, orange 27, red 45. If 
all these colours be jMdnted on a circular card in 
the proportion above mentioned, and the card be 
rapidly whirled on its centre, they produce in 
the eye the sensation of white. And any one of 
these colours may be imitated by painting a card 
with the two colours which are contiguous to it, 
in the same proportions as in the spectrum, and 
whirling them m the same manner. 

My ingenious friend, Mr. Galton of Birming- 
ham, ascertained in this manner by a set of ex- 
periments the following propositions ; the truth 
of which he had preconceived from the above 
data: 

1. Any colour in the prismatic spectrum may 
be imitated by a mixture of the two colours con- 
tiguous to it. 

2. If any three successive colours in the pris- 
matic spectrum are mixed, they compose only 
the second or middlemost colour. 

5. If any four successive colours in the pris- 
matic spectrum be mixed, a tint similar to a 
mixture of the second and third colours will be 
produced, but not precisely the same, because 
they are not in the same proportion. 

4. If beginning with ainr colour in the circu- 
lar spectrum, you take or the secoud colour a 
quantity equal to the first, second, and third ; 
and add to that the fifth colour, equ^ in quan- 
tity to the fourth, fifth, and sixth; and with 
these combine the seventh colour in the propor- 
tion it exists in the spectrum, white will be 
produced. Because the first, second, and third, 
compose only the second ; and the fourth, fifth, 
and sixth, compose only the fifth ; therefore, if 
the seventh be added, the same effect is produced 
as if all the seven were employed. 

6. Beginning with any colour in the circular 
spectrum, if you take a tint composed of a certain 
proportion of the second and third, (equal in 
quantity to the first, second, third, and fourth,) 
and add to this the sixth colour equal in quanti- 
ty to the fifth, sixth, and seventh, white will be 
produced. 

From these curious experiments of Mr. Gal- 
ton many phenomena in the chemical changes of 
colours may probably become better understood ; 
especially if, as I suppose, the same theory must 
apply to transmitted colours, as to reflected ones. 
Thus it is well known, that if the glass of man- 
ganese, which is a tint probably composed of 
violet and indigo, be mixed in a certain propor- 
tion with the glass of lead, wluch is yellow, that 
the mixture becomes transparent. Now, fk'om 
Mr. Galton'6 experiments, it appeal's, that in 
reflected colours such a mixture would produce 
white, that is, the same as if all the colours were 
reflected. And therefore in transmitted colours 
the same circumstances must produce transpar- 
ency, that is, the same as^if all the colours were 
transmitted. For the pai'ticles which constitute 
the Klass of manganese will transmit red, violet, 
iiidig<», and blue ; and those of the glass of lead 
will transmit orange, yellow, and green; hence 
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all the primary colours bv a mixture of these 
glasses oecome transmitted, that is, the glass be- 
eomes transparent. 

Mr. Galton has further observed that five 
succeraive prismatic colours may be combined 
in such proportions as to produce but one colour, 
a circumstance which miffht be of consequence 
in the art of painting. For if you b^n at any 
part of the circular spectrum above described^ 
and take the first, second, and third colours in 
the proportions in which they exist in the spec- 
trum ; these will compose only the second colour 
equal in quantity to the first, second, and third ; 
add to these the third, fourth, and fifth, in the 
proportion thev exist in the spectrum, and these 
will produce the fourth colour equal in quanti- 
ty to the third, fourth, and fifth. Consequent- 
ly this is precisely the same thing, as mixing 
tne second and n>urth colours only ; which 
mixture would only produce the third colour. 
Therefore if vou combine the first, second, 
fourth, and fifth in the proportions in which 
they exist in the spectrum, with double the 
quadtity of the third colour, this third colour 
will be produced. It is probable that many 
of the unexpected changes in mixing colours 
on a painter s pallet, as well as in more fluid 
chemical mixtures, may depend on these prin- 
dples rather than on a new arrangement or com- 
bination of their minute particles. 

Mr. Galton further observes, that white 
may universally be produced by the combina- 
tion of one prismatic colour, and a tint inter- 
mediate to two others. Which tint may be 
distinguished by a name compounded of the two 
colours, to which it is intermediate. Thus 
white is produced by a mixture of red with blue- 
green. Of orange with indigo blue. Of yel- 
low with violet-indigo. Of green with red- 
violet. Of blue w'lm orange-red. Of indigo 
with yellow-orange. Of violet with green-yel- 
low. Which he mrther remarks exactly coin- 
cides with the theory and facts mentioned by 
Dr. Robert Darwin of Shrewsbury in his ac- 
count of ocular spectra ; who has shown that 
when one of these contrasted colours has been 
long viewed, a spectrum or appearance of the 
other becomes visible in the fatigued eye.Fhilos. 
Trans. Vol. LXXVI. for the year 1786. 

These experiments of Mr. Galton might 
mtuch assist the copper-plate printers of callicoes 
and papers in colours ; as three colours or more 
might be produced by two copper-plates. Thus 
suppose some yellow figures were put on by the 
first plate, and upon some parts of these yellow 
figures and on the other parts of the ground 
blue was laid on by another copper- plate. The 
three colours of yellow blue and green might be 

Sroduced ; as green leaves with yellow and blue 
owers. 



NOTE III— COLOURED CLOUDS. 

Eve^s silken couch with gorgeous tints adorn, 
Andjire the arrowy throne of rising, mom. 

Canto I. L 119. 

The rays from the rising and setting sun are 
refracted by our spherical atmosphere ; hence 
the most refrangible rays, as the violet, indigo, 
and blue, are reflected in greater quantities from 
the morning and evening skies ; and the least re- 
frangible ones, as red and orange, are last seen 
about the setting sun. Hence Im*. Beguelin ob- 



served that the shadow of his finger on his pocket 
book was mucli bluer in the morning andeven- 
ing, when the shadow was about eight times as 
long as the body from which it was projected. 
Mr. Melville observes, that the blue rays being 
more refrangible are bent down in the evenings 
by our atmosphere, while the red and orange be- 
ing less refrangible continue to pass on and tinm j 
the morning and evening clouds with their cl- 
ours. See Priestley's History of Light and 
Colours, p. 440. But as the particles of air, like 
those of water, are themselves blue, a blue sha- 
dow may be seen at all times of the day, though 
much more beautifully in the m<Mmings and 
evenings, or bv means of a candle in the middle 
of the day. For if a shadow on apiece of white 
paper is produced by placing your finger between 
the paper and a candle in tne day Unit, the sha- 
dow will appear very blue ; the vmow li^t of 
the candle upon the other parts or the paper ap- 
parently deepens the blue by its contrast, these 
colours being opposite to each other, as explainued 
in vote II. 

Colours are produced from, clouds or mists by 
refraction, as well as by reflection. In riding 
in the night over an unequal country I observed 
a very b^utifiil coloured halo round the moon, 
whenever I was covered with a few feet of mis^ 
as I ascended from the vaUeys ; which ceased to 
appear when I rose above the mist. This I sup- 
pose was owing to the thinness of the stratum 
of mist, in which I was immersed ; had it been 
thicker, the colours refracted bv the small drops, 
of which a fog consists, would not have passed 
through it down to my eye. 

There is a bright sptft seen on the cornea tA 
the eye, when we face a window, which is mudi 
attended to by portrait painters ; this is the Ugbt 
reflected from the spherical surface of the jpoluh- 
ed cornea, and brought to a focus ; if the observer 
is placed in this focus, he sees the image of the 
window ; if he is placed before or behind tiie 
focus, he only sees a luminous spot, which is 
more luminous and of less extent, the nearer be 
approaches to the focus. The luminous appear- 
ance of the eyes of animals in the dus^y comers 
of a room, or in holto in the earth, may arise in 
some instances from the same principle ; viz. the 
reflection of the light from the spherical cornea; 
which will be coloured red or blue in some de- 
gree by the xnoming, evening, or meridian light; 
or by the objects from which lliat light is previ- 
ously reflected. In the cavern at Colebrook 
Dale, where the mineral tar exsudes, the eyes of 
the horse, which was drawing a cart from with- 
in towards the mouth of it, appeared like two 
balls of phosphorous, when he was above IGO 
yards off, and for a long time before any other 
part of the animal was visible. In this case I 
suspect the luminous appearance to have been 
owing to the light, whicn had entered the eye, 
being reflected from the back surface of the vit- 
reous humour, and thence emerging again in 
parallel rays from the animal's eye, as it does 
from the back sur&ce of the drops of the rain- 
bow, and from the water-drops which lie, per- 
haps without contact, on cabbage-leaves, and have 
the brilliancy of quicksilver. This accounts for 
this luminous appearance being best seen in 
those animals which have large apertures in their 
iris, as^ in cats and horses, and is the only part 
visible in obscure places, because this is a better 
reflecting surface than any other part of the ani- 
mal. If any of these emergent rays from the 
animal's eye can be supposed to have been re- 
flected from the choroid coat through the semi- 
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vnt retina^ this would account for the 
[glare of the eyes of dogs or cats and rab- 
nrkoomers. 
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NOTE IV.— COMETS. 

wUt comet-Naze the sapphire pkdn, 
itan gfimmermg Virovgh its silver train. 

Canto I. 1. ISS. 

X have been many theories invented to 
finr the tails of comets. Sir Isaac New- 
iks that thev consist of rare vapours 
'xmn the nucleus of the comet, and so 
by the sun's heat as to have their gene- 
ritation diminished, and that they in 
enee ascend, opposite to the sun, and 
mce reflect the rays of li^ht. Dr. Hal- 
pares the light of the tails of comets to 
ilns of the aurora borealis, and other 
effluvia. Philos. Trans. No. S47. 
iamilton observes, that the light of small 
seen undiminished through both the 
the tails of comets, and of the aurora 
, and has farther Illustrated their elec- 
iocy, and adds that the tails of comets 
Di a lucid self-shining substance which 
tiie power of refracting or reflecting the 
light. Essays. 

all of the comet of 1744 at one time ap- 
» extend above 16 degrees from its body, 
St have thence been above twenty-three 
I of miles long. And the comet of 1680, 
ig to the calculations of Dr. Halley on 
tier the 11th, was not above one semi- 
r off the earth, or less than 4000 miles 
MHTthward of the way of the earth ; at 
ime had the earth been in that part of 
, what might have been the consequence ! 
would probably have survived to have 
ed the tremendous effects, 
comet of IdSl, 1607, and. 1682, having 
3 in the year 1759, according to Dr Hal- 
Bdiction m the Fhilos. Trans, for 1705, 
ems no reason to doubt that all the other 
will return after their proper periods, 
imers have in general acquiesced in the 
ire of Dr. HaUey, that the comets of 
ad 1661, ai'e one and the same comet, 
e similarity of the elements of their or- 
d were tbierefore induced to expect its 

its perihelium in 1789. As this comet 
i to be disturbed in its ascent from the 

the planets Jupiter and Saturn, Dr. 
pne expected its return to its perihelium 
^nning of the year 1789, or the latter 
the year 1788, and certaiiUy some time 
he 27th of April, 1789, which prediction 
: been fulfilled. Philos. Trans. Vol. 
I. 

e comets are small masses of matter, and 
their periheliun very near the sun, and 

invisible to us on these accounts in a 
ace of time, their number has not yet 
ertained, and will profmbly increase with 
movement of our telescopes. M. Bode 
n a table of 72 comets, whose orbits are 
calculated ; of these 60 pass within i;he 
orbit, and only twelve without it ; and 

them appear between the orbits of Ve- 

1 Mercury, or nearly midway between 
and earth ; from whence, and from the 
»f their orbits, being inclined to that of 
h and other planets in all possible angles. 



they are believed to be less liable to interfere 
with, or injure each other. M. Bode after* 
wards inquires into the nearest approach it is 
possible for each of the known comets to 
make towards the earth's orbit. He finds 
that only three of them can come within a 
distance equal to two or three times Uie distance 
of the moon from it: and then adds the great 
improbabilit^r, that the earth should be in that 
dangerous point of its orbit, at the instant when 
a comet, which may have been absent some cen- 
turies, passes so rapidly past it. Ulstorie de 
I'Acad^m. RoyaL BerUn. 1792. 



NOTE v.— SUN'S RAYS. 

Or give the surCs phlogistic orb to roll. 

Canto I. 1. IS& 

The dispute among philosophers about phlo- 
giston is not concerning the existence of an 
mflammable principle, but rather whether there 
be one or more inflammable principles. The 
disciples of Stahl, which till lately included the 
whole chemical world, believed in the identity 
of phlogiston in all bodies which would flame or 
calcine. The disciples of Lavoisier pay homage 
to a plurality of pnlogistons under the various 
names of charcoal, sulphur, metals, &c. What- 
ever will unite with pure air, and thence com- 
pose an acid, is esteemed in this ingenious 
theory to be a diflerent kind of phlogistic or in- 
flammable body. At the same time there re- 
mains a doubt whether these inflammable bodies, 
as metals, sulphur, charcoal, &c. may not be 
compounded of the same phlogiston along with 
some other material yet undiscovered, and thus 
an unity of phlogiston exist, as in the theory of 
Stahl, though very differently applied in the ex- 
plication of chemical phenomena. 

Some modern philosophers are o^pinion, that 
the sua is the great fountain from, which the 
eai'th and other planets derive all the phlogiston 
which they possess ; and that this is formed by 
the combination of the solar rays with all opake 
bodies, but particularly with the leaves of vege- 
tables, which they suppose to be organs adapted 
to f^sorb them. And that as animals receive 
their nourishment from vegetables they also ob- 
tain in a secondary manner their phlogiston from 
the sun. And lastly, as great masses of the 
mineral kingdom, which have been found in the 
thin crust of the earth which human labour has 
penetrated, have evidently been formed from the 
recrements of animal and v^etable bodies, these 
also are supposed thus to have derived their phlo- 
giston from the sun. 

Another opinion concerning the sun's rays 
is, that they are not luminous till thev arrive at 
our atmosphere; and that there uniting with 
some part of the air they produce combustion, 
and light is emitted, and that an ethereal acid, 
yet undiscovered, is formed from this combustion. 

The more probable opinion is, perhaps, that 
the sun is a phlogistic mass of matter, whose 
surface is in a state of combustion, which, like 
other burning bodies, emits light with immense 
velocity in aU directions ; that these rays of light 
act upon all opake bodies, and combining with 
them either displace or produce their elementary 
heat, and become chemically combined with the 
phlogostic part of them ; for light is given out 
when phlogistic bodies unite with the oxygenous 
principle of the air, as in combusti<ni, or in the 



78 

reduction of metallic calxes ; thus in presenting 
to the flame of a candle 9 letter- wafer, (if it be 
coloured with red-lead,) at the time the red-lead 
becomes a metallic drop, a flash of light is per^ 
eeived. Dr. Alexander Wilson very ingeniously 
endeavours to prove that the sun is only in a 
state of combustion on its surface, and that the 
dark spots seen on the disk are excavations or 
caverns through the luminous crust, some of 
which are 4000 miles in diameter. FhiL Trans. 
1774. Of this I shall have occasion to speak 
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NOTE VI.— CENTRAL FIRES. 

Round her ttill centre tread tlie burning soil, 
And vmUcIi the billowy lavas, as they boil. 

Canto I. 1. 1S9. 

M. DB Mairan, in a paper published in the 
Histoire de 1* Academic de Sciences, 1765, has 
endeavoured to show that the earth receives but 
a small part of the heat which it possesses, from 
the 8un*8 ravs, but is principally neated by fires 
within itseli. He thinks the sun is the cause of 
the vicUnitudes of our seasons of summer and 
winter by a very small quantity of heat in addi- 
tion to that already residing in the earth, which 
by emanations from the centre to the circumfer- 
ence renders the surface habitable, and without 
which, though the sun was constantly to illumi- 
nate two thirds of the globe at once, with a heat 
equal to that at the equator, it would soon be- 
come a mass of solid ice. His reasonings and 
calculations on this subject are too long and too 
intricate to be inserted here, but are equally curi- 
ous and ingenious, and carry much conviction 
along with them. 

The opinion that the centre of the earth con- 
sists of a large mass of burning lava, has been 
espoused by Boyle, Boerhave, and many other 
philosophers. Some of whom considering its 
supposed effects on vegetation and the formation 
of minerals have called it a second sim. There 
are many arguments in support of this opinion. 
1. Because the power of the sun does not ex- 
tend much beyond ten feet deep into the earth, 
all below being in winter and summer always 
of the same degree of beat, viz. 48, which be- 
ing much warmer than the mildest frost, is sup- 
posed to be sustained by some internal distant 
ore. Add to this however that from experiments 
made some yea]*s ago by Dr. Franklin, the 
spring-water at Philadeiphia appeared to be of 
£2 of heat, which seems farther to confirm this 
opinion, since the climates in North America 
are supposed to be colder than those of Europe 
under similar degrees of latitude. 2, M. De 
Luc in going 1S59 feet perpendiculai* into the 
mines of Hartz on July the 6th, 1778, on a very 
fine day found the air at the bottom a little 
warmer than at the top of the shaft. Phil. Trans. 
Vol. LXIX. p. 488. In the mines in Hun- 
gary, which are 500 cubits deep, the heat be- 
comes very troublesome when the miners get 
below 480 feet depth. Morinus de Lock svbter, 
p. 131. But as some other deep mines as men- 
tioned by Mr. Kirwan are said to possess but 
the common heat of the earth ; and as the crust 
of the globe thus penetrated by human labour is 
so thin compared with the whole, no certain 
deduction can be made from these facts on either 
side of the question. 8. The warm-springs in 
many parts of the earth at great distance nrom 



any volcanoes seem to oi^lnate frova. the < 
densatioii of vapours arising firom water whfci 
is boiled by subterraneous fires, and cooled again 
in their passage through a certain length of tiM 
colder soil ; for the theory of chemical solotiMi 
will not explain the equality of their heat at all 
seasons and through so many centuries. See 
note on Fucus in Fart II. See a letter on this 
subject in Mr. Pilkington*8 View of Derbyahin 
from Dr. Darwin. 4. From the situations of vd- 
canoes which are always found upon the summit 
of the highest mountains. For as these monntaios 
have been lifted im and lose several of thcar up- 
permost strata as tney rise, the lowest strata of toe 
earth yet known appear at the tops of ^the highest 
hills, and the beds 01 the volcanoes upon these hiUs 
must in consequence belong to the lowest strata 
of the esixHh, consisting periiaps of granite m 
basaltes, which were produced before the exis- 
tence of animal or v^etable bodies, and might 
<M)nstitute the original nucleus of the eara, 
which I have supposed to have been pngeeted 
fi*om the sun, hence the volcanoes themsdfcs 
appear to be spiracula or chimneys bdongii^ to 
great central fires. It is probably owii^ tothe 
escape of the elastic vapours from these spinen- 
la that the modem earthquakes are m sad 
small extent compared with those of remote aa- 
tiquitv, of which the vestiges remain all over 
the p^lobe. 5. The great size and height of the 
contments, and the great size and depth <tf the 
South-sea, Atlantic, and other oceans, eWnce 
that the first earthquakes, which produced these 
immense changes in the globe, must have bcoi 
occasioned by central fires. 6. The very distant 
and expeditious communication of the uiodoi^ ' 
some great earthquakes. The earthquake at 
Lisbon in 1755 was perceived in Scotland, in the 
Peak of Derbyshire, and in many otfaer'distant 
parts of Europe. The percussions of it travelled 
with about the velocity of sound, viz. about thir- * 
teen miles in a minute. The earthquaJce 'm 
1693 extended 2600 leagues. (Goldsmith's His- 
tory.) These phenomena are easily eimlaiiMd 
if the central parts of the earth consist of a fluid 
lava, as a percussion on one part of audi a fluid 
mass would be felt on other parts of its confin- 
ing vault, like a stroke on a fluid, contained in a 
bladder, which, however gentle on one side, is 
perceptible to the hand placed on tiie other; and 
the velocity with which such a concussion would 
travel would be that of sound, or thirteen milei 
in a minute. For further infonnati<Hi on thii 
part of the subiect, the reader is referred to Mr. 
Michell's excellent Treatise on earthquakes in 
the Philos. Trans. VoL LI. 7. That there is 
a cavity at the centre of the earth is made proba- 
ble by the late csnperiments on the attraction d 
mountains by Mr. Maskelyne, who supposed 
from other considerations that the density of the 
earth near the surface should be five times leei 
than its mean density. Phil. Trans. Vol. LXV. 
p. 498. But found from the attraction of the 
mountain SchehalUen, that it is probable, the 
mean density of the earth is but double that of 
the hill. Ibid. p. 5S2. Hence if the first sup- 

riition be well founded there would appear te 
a cavity at the centre of considerable magni- 
tude, from whence the immense beds and moun- 
tains of lava, toadstone, basaltes, granite, &e. 
have been, protruded. 8. The variation of the 
comimss can only be accounted for by supposing 
the cratral parts of the earth to consist of a flnia 
mass, and that part of this fluid is iron, which 
requiring' a greater degree of heat to bring it in- 
to fusion thui glass or other metals, remains a 
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solid, and the vis inertia) of this fluid mass with 
tile iron in it, occasions it to perform fewer re- 
TiBlations than the crust of solid earth over it, 
md thus it is gradually left behind, and the place 
where the floating iron resides is pointed to by 
the direct or retrqe^de motions of the magnetic 
needle. This seems to have been nearly the opin- 
ion of Dr. Halley and Mr. Euler. 



NOTE VII.— ELEMENTARY HEAT. 

Or mhere on sphere in widening waves expand. 
And glad with genial wamUh the incumbent land. 

Canto I. L 143. 

A cs&lTAiK quantity of heat seems to be com- 
bined with all bodies besides the sensible quan- 
tity w^hich gravitates like the electric fluid 
ammigst them. This combined he^ or latent 
lieat m Dr. Black, when set at liberty by fer- 
meotation, inflammation, crystallization, freez- 
inify or other chemical attractions, producing 
new comibuuUion, passes as a fluid element into 
the surrounding bodies. And by thawing, dif- 
ftislon of neutral salts in water, melting, and 
other chemical solutions, a portion of heat is at- 
traoted £rom the bodies in the viciAity, and en- 
lera into or becomes combined with the new 
aolittioiis. 

Hence a combination of metals with acids, of 
eeeeiitinl oils and adds, of alcohol and water, of 
adds and water, give out heat ; whilst a solvdon 
of snow in water or in acids, and of neutral salts 
in water, attract heat from the surrounding 
^bodies. So the acid of nitre mixed with oil of 
doves unites with it and produces a most violent 
fllame ; the same add of nitre poured on snow 
instantly dissolves it and produces the greatest 
degree of cdd yet known, hj which at JPeters- 
bnonrii quidcsilver was first mizen in 1760. 

Water may be cooled below 9SP without being 
fipozen, if it be placed on a solid floor and secured 
frma agitation, Imt when thus cooled bdow the 
f!reezing point the least agitation turns part of 
it snddeidy into ice, and when this sudden freez- 
ing takes place a thermometer placed in it in- 
stanUy rises as some heat is given out in the act 
of congelation, and the ice is thus left with the 
same sensible d^ree of cold as the water had pos- 
sessed before it was agitated, but is nevertheless 
now combined with less latent heat. 

A cubic inch of water thus cooled down to 
SB* mixed with an equal quantity of boiling wa- 
ter at 212" will cool it to the middle number be- 
tween these two, or to 122. But a cubic inch 
of ice whose sensible cold also is but S2, mixed 
with an equal quantity of boiling water, will 
eool it six times as much as the cubic inch of 
cold water above mentioned, as the ice not only 
gains its share of the sensible or gravitating heat 
of the boiling water but attracts to itself also and 
combines with the quantity of latent heat which 
it had lost at the time of its congelation. 

So boiling water will acquire but 212° of heat 
under the common pressure of the atmosphere, 
but the steam raised from it by its expansion or 
by its solution in the atmosphere combines with 
and carries away a prodigious quantity of heat 
which it agfdn parts with on its condensation ; 
as is seen in common distillation where the large 
quantity of water in the worm tub is soon heat- 
ed. Hmico the evaporation of ether on a ther- 
mometer soon sinks the mercury below freezing. 
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and hence a warmth of the air in winter fire- 
quently succeeds a shower. 

When the matter of heat or calorique is set at 
liberty from its combinations, as by inflamma- 
tion. It passes into the surrounding liiodies, which 
possess different capacities of acquiring their 
share of the loose or sensible heat ; thus a pint 
measure of cold water at 48o mixed with a pint 
of boiling water at 212<* will cooMt to the degree 
between these two numbers, or to 154", but it 
reouires two pint measures of quicksilver at 66" 
of heat to cool one pint of water as above. These 
and other curious experiments are adduced by 
Dr. Black to evince the existence of combined 
or latent heat in bodies, as has been explained by 
some of his pupils* and well illustrated by Dr. 
Crawford. Tne world has long been in expec- 
tation of an account of his discoveries on this 
subiect by the celebi*uted author himself. 

As this doctrine of elementary heat in its fluid 
and combined state is not yet universally re- 
ceived, I shall here add too arguments in sup- 
port of it drawn from different sources, viz. from 
the heat given out or absorbed by the mechanical 
condensation or expansion of the air, and perhaps 
of other l>odies, and from the analogy of the vari- 
ous phenomena of heat with those of electricity. 

I. If a thermomet^ be placed in the receiver 
of an air-pump, and the air hastily exhausted, 
the thermometer will sink some degrees, and 
the glass become steamy; the same occurs in 
hastfly admitting a part of the air again. ^ This 
I suppose to be produced by the expansion of 
part of the air, both dm*ing the exhaustion and 
re-admission of it ; and that the air so expanded 
becomes capable of attracting from the bodies in 
its vicinity a part of their neat, hence the va- 
pours contained in it and the glass receiver are 
for a time colder and the stream is precipitated. 
That the air thus parts with its moisture from 
the cold occasion^ by its rarefaction and not 
simply by the rarefaction itself is evident, be- 
cause in a minute or two the same rarefied air 
will again take up the dew deposited on the re- 
ceiver ; and because water will evaporate soon- 
er in rare than in dense air. 

There is a curious phenomenon similar to this 
observed in the fountain of Hiero constructed 
on a large scale at the Chemnicensian mines in 
Hungary. In this machine the air in a vessel 
is compressed by a column of water 260 feet 
high, a stop-cock is then opened, and as the air 
issues out with great vehemence, and thus be- 
comes immediatdy greatly expanded, so much 
cold is produced that the moisture from this 
stream of air is precipitated in the form of snow, 
and ice is formed adnering to the nosel of the 
cock. This remarl&able circumstance is de- 
scribed at large with a plate of the macliine in 
Philos. Trans. Vol. Lll. for 1761. p. 647. 

The following experiment is related by Dr. 
Darwin in the Philos. Trans. Vol. LXXVlII. 
Having charged an air-gun as forcibly as he well 
could the air-cell and syringe became exceedingly 
hot, much more so than could be ascribed to the 
friction in worldng it ; it was then left about 
half an hour to cool down the temperature of 
the air, and a thermometer having been previ- 
ously fixed against a wall, the air was discharg- 
ed in a continual stream on its bulb, and it sunk 
many degrees. From these three experiments 
of the steam in the exhausted receiver being de- 
posited and re-absorbed, when a part of the air 
is exhausted or re-admitted, and the snow pro- 
duced by tiie fountain of Hlero, and the extra- 
ordinary heat given out in charging, and the 
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cold produced in discharging an air-gun, there 
is reason to conclude that when air is mechani- 
cally compressed the elementary fluid heat is 
pressed out of it, and that when it is mechani- 
cally expanded the same fluid heat is re-ahsorbed 
fi*om the common mass. 

It is probable all other bodies as well as air 
attract heat from their neighbours when they 
are mechanically expanded, and give it out when 
they are mechanically condensed. Thus when 
a vibration of the particles of hard bodies is ex- 
cited by fidction or by percussion, these parti- 
cles mutually recede from and approach each 
other reciprocally ; at the times ot their reces- 
sion from each other, the body becomes enlarg- 
ed in bulk, and is then in a condition to attract 
heat li*om those in its vicinity with great and 
sudden power ; at the times of their approach to 
each other this heat is again given out, but the 
bodies in contact having in the mean while re- 
ceived the heat they had thus lost, from other 
bodies behind them, do not so suddenly or so 
forcibly re-absorb the heat again from the body 
in vibration ; hence it remains on its surface like 
the electric fluid on a rubbed glass globe, and for 
the same reason, because there is no good con- 
ductor to take it up again. Hence at every vi- 
bration more and more heat is acquired and 
stands loose upon the surface ; as in filing me- 
tals or rubbing glass tubes ; and thus a smith 
with a few strokes on a nail on his anvil can 
mi^e it hot enough to light a brimstone match ; 
and hence in striking flint and steel t<^ether 
heat enough is produced to vitrify the parts thus 
Btrucken ofl^, the quantity of which heat is again 
probably increased by the new chemical combi- 
nation. 

II. The analogy between the phenomena of 
the electric fluid and of heat furnishes another 
argument in support of the existence of heat as a 
gravitating fluid. 1. They are both accumulat- 
ed by friction on the excited body. S. They 
are propagated easily or with difficulty along the 
same classed of bodies ; with ease by metals, 
with less ease by water ; and with difficulty by 
resins, bees-wax, silk, air, and glass. Thus 
glass canes or canes of sealing-wax may be melt- 
ed by a blow-pipe or a canme within a quarter 
of an inch of the fingers which hold them, with- 
out any inconvenient heat, while a pin or other 
metallic substance applied to the flame of a can- 
dle so readily conducts the heat as immediately 
to bum the fingers. Hence clothes of silk keep 
the body warmer than clothes of linen of equal 
thicknera, by confining the heat upon the body. 
And hence plains are so much warmer than the 
summits of mountain^ by the greater density of 
the air confining the acquired heat upon them. 
S. They both eive out light in their passage 
through air, perh^s not in their passage through 
a vacuum. 4. They both of them fuse or 
vitrify metals. 5. jBodies after being elect- 
rized if they are mechanically extended will re- 
ceive a greater quantity of electricity, as in Dr. 
Franklm*s experiment of the chain in the tankard; 
the siame seems true in respect to heat as explain- 
ed above. 6. Both heat and electricity con- 
tribute to suspend steam in the atmosphere by 
producing or increasing the repulsion of its par- 
ticles. 7. They both gravitate, when they 
have been accumulated, tul they find their equi- 
librium. 

If we add to the above the many chemical ex- 
periments which receive an easy and elegant ex- 
planation from the supposed matter of heat, at 
employed in the works of Bergman and Lavio- 
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sicr, I think wc Jiay reasonably allow of its ex- 
istence as an element, occasionally combined 
with other bodies, and occasionally exlatiivi^ 
as a fluid, like the electric fluid gravitatkig 
amongst them, and that hence it may be 
propagated fVom the central fires of the earth 
to the whole mass, and contrilmte to pre- 
serve the mean heat of the earth, which in 
this country is about 48 degrees but wiaUe 
from the greater or less effect of the sun's best 
in different climates, so well explained in Mr. 
Kirwan's treatise on the temperature of diffe- 
rent latitudes. 1787. Ehnsly. Xondon. 



NOTE VlII.^MEMNON*S LYRE. 

So to the sacred sun in MemmwrCsJtxM 
SwynJtan&ms concords quired the matin strain, 

Cakto I. L 183. 

The gigantic statue of Memnon in his tempk 
at Thebes had a lyre in his hands, which many 
credible writers assure us, sounded when tM 
rising sun shone upon it. Some philosoirihen 
have supposed that the sun's light po oaewco • 
mechanical impulse, and that the sounds above 
mentioned might be thence produced. Mr. 
Michell constructed a very tender horizontal 
balance, as related by Dr. Priestley in his his* 
tory of light and colours, for this purpose^ but 
some experiments with this balance which I saw 
made by the late Dr. Powel, who threw the fo- 
cus of a large reflector on one extremity of it, 
were not conclusive either way, as the eoffa 
leaf of the balance approached in one experimmt 
and receded in anotner. 

There are however methods by which either 
a rotative or alternating motion maybepcodueed 
by very moderate degrees of heat. If a 8trai|^t 
glass tube, such as are used for barometers, be 
suspended horizontally before a fire, like a roaitt- 
ing spit, it will revolve by intervals ; for asf^iam 
is a bad conductor of heat, the side next the fire 
becomes heated sooner than the opposite side^ 
and the tube becomes bent into a bow with the 
external part of the> curve towards tiie fire, this 
curve then falls down and produces a fourth part 
of a revolution of the glass tube, which thus re- 
volves with intermediate pauses. 

Another alternating motion I have seen pro- 
duced by suspending a glass tube about ag^i 
inches long with bulbs at each end on a centre 
like a scale beam. This curious machine is filled 
about one third part with purest spirit of win^ 
the other two thirds being a vacuum^ and is 
called a pulse glass, if it be placed in abogcbefore 
the fire, so that either bulb, as it rises, may be- 
come shaded from the fire, and exposed to it 
when it descends, an alternate libration of it is 
produced. For spirit of wine in vacuo emits 
steam by a very small degree of heat, and thk 
steam forces the spirit beneath it up into 
the upper bulb, which therefore descends. It 
is probable such a machine on a lai^r scale 
might be of use to open the doors or windows of 
hot-houses or melon-frames, when the air with- 
in them should become too much heated,' or 
might be employed in more important miechani- 
calpurposes. 

On travelling through a hot summer's day in 
a chaise with a box covered with leather on the 
fore axle-tree, I observed, as the sun shone upon 
the black leaUier, the box beg^an to open its lid, 
which at noon rose above a toot, ana could oot 
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wIIIhmU griMt ibreekepreniB^ down ; aod wUoh i owintrie^ ni»v beopBM In laoh a state «f iooipi- 
gnAudly c|Qpe4 t^aia m the shq ded&ned in the ; tsaX putreiBMtioii «8 tp giye lig[hi» etpeeiaUf wmm 
._ r«. . T ._,-^ — ..,. _.,« ^ l^y agitation it I* iiHHwezposed to the air ; other- 
wise it is not e9sy to explain why agitation 
i^iild be neoessai^ to produce this marine lig hi. 
See note on phosphorus, No. %. 



«UiMr. This I auppose might with stiU great- 
ir fromty be applied to the purpose of opening 
ndaB^ramps or ^ sashes oif hot-houses. 
I Tha Btatne of Memnon was overthrown and 
aawaad in two by Caml^jrses to discover its inter- 
inl stmcture, and is said still to exist. See 
Salary's letters on f^gypt. The truncated sta- 
4ae is a^id fiv many centariM to have saluted 
Ae rising son with cheerful tones, and the set- 
ting SUB with melaneholy ones. 



NOT£ IX.-«-LUMil^.OU$ INSECTS. 

Stttr if the earth, and diamond f the night. 

Cakto I. i. ^96^ 

Thskc are eighte<9a species of lampyris or 
|^ow*^wom^ according to Linneus, some «f 
which aitt found in tdmost every pert of the 
.wviid. In many of the species the females have 
■0 wl^gi, an^ 9re supposed to he discovered by 
4m winged males by vieir shining in the night. 
They hecome mifoh more ludd wlien they ^t 
thmnasHTes in motion, which would seem to uv- 
idifftta tfnit their liglU is owing to their ren»ini- 
^iiaai iik vfiich p^rooess it is probable pho^hpric 
■dd is produced by tiie combinatiion of vital air 
with some part of the blood, and that Ught is 
giveBi4S!at through their tranqiarent bodu^ by 
wis slow internal combustion. 

Then is a 4re-Ay of <jhe beetle-kind des<»ibed 
in %b9 Plot. Baisoan^ under the mune of Acu- 
dia, whtch ie Wd iP he two inches long, and in- 
hiM* the Weet Indies and South America; the 
natlTes use them instead of candles, putting £r<»n 
fliMtodweeiifthemu^deraglass. Madam Meri- 
an sayi th9t at Surinam the light of this fly is so 
gfeatyihat she saw sufficiently wdl by one of 
them lo vaint vid finish one of the ^ures of 
them in ner woilkon insects. The largest and 
ddeot of iliem are said to become four inches 
longa and to sl^yae like a shooting star fs they 
fly, and are th<>ice called lanteru'^arers. The 
IMS of .this Mght-to the insect itself seems to be 
.th»t it may not ^y -c^^ainst ol^ects in the night ; 
by nrhich oMitrinrance these msects are enabled 
i» pfocnre their eustenance either by night or 
dbiy, as their wants may require, or their nn^ 
meroos enemies permit them ; whereas some of 
Aur beetles have eyes adapted only to the night, 
jmd if they happen to come abroad too soon in 
this evoDdng are so dazzled that they fly against 
efffry thing in their way. See note on phos- 
phorus. No. X. 

In some seas, as particularly about the coast 
0f Malabar, as a ship floats along, it seems dur- 
ing the night to be surrounded with fire, and to 
leave a long tract of light behind it. Whenever 
the sea is greatly agitated, it seems converted 
into little stars, every drop as it breaks emits 
lU^ht, like bodies electrified in the dark. Mr. 
Bomare s^rs, that when he was at the Fort of 
Cettes in Languedoc, and bathing with a com- 
panion in the sea after a very hot day, they both 
npeared covered with fire after every immer- 
SMm, and that laying his wet hand <m the arm 
of his cmnpanion, who had not then dipped him- 
adf, the exact mark of his hand and fingers was 
seen in characters of fire. As numerous mi- 
eroscopic insects are found In this shining water, 
its light has been generally ascribed to them, 
tlMtngh Itjeems ]iroh«hl« mt fish-slime in hot 



NOTE 9C.— PHOSPHORUS. 

Or mark with thinins letters JTunckefs name 
In the pale phoqihar $ K^-^Mnsyaning flame. 

Canto 1. 1. jffil. 

KuKCKXL, a native of Hamburgh, wastb» &rit 
who disoove^red to the world the ^ocess for jmmh- 
ducing phosphorus; though Brandt and Boflf 
were likewise said to have previously had the 
art of making it. It was obtained from sal mi- 
crocosmicum by evaporation in the form of an 
acid, but has since been found in other imimal 
substances, as in the ashes of bones, and even in 
some v^etables, as in wheat flour. Keir's Che- 
mical Diet This phosphoric acid, is, like .f4l 
other adds, united with vital air, and requires 
to be treated with charcoal or phlc^iston to de- 
prive it of this air, it then becomes a kind of 
animal sulphur, but of so inflammable a naturep 
that on the accoBs of air it takes fire spontaneons- 
ly, and as it biims becomes again united with vital 
air, and re-psHiimes its form of phosphoric acid. 

A« animal x^espiration seeins to be a kind of 
slow combui^on, in which it is probabie that 
phosphoric acid is produced by the nnion <|f 
lAosphoric with tiie vjital air, so it is also ^»- 
bable that phosphoric acid is produced in the 
excretory or respiratory vessels of luminous 
insects, as the glow-worm and fire-fly, •and 
some marine insects, ("rom the same prin- 
ciple I su]»ose the light irom putrid flesn, as 
from the heads of haddocks, and from putrid 
veal, and from rotten wood in a certain state of 
their putrefaction, is produced, and phosphorus 
thus slowly combined with air is changed into 
phosphoric acid. The light from the Bolognian 
stone, and from calcined shells, and from white 
paper, and linen after having been exposed for a 
time to tiie sun's light, seem to produce either 
the phofl^oric or some other kind of acid frmn 
the sulphurous or phloffistic matter which th^ 
contain. See note on Beccari's shells, L 188. 

There is another process seems similar to this 
slow combustion, and that is bleaching. By the 
warmth and light of the sun the water sprinkled 
upon Unen or cotton cloth seems to be decom- 
posed, (if we credit the theory of M. Lavoi- 
sier,) and a part of tiie vital air thus set at IjU 
berty and uncombined, and not being in its ekw- 
tic iorm, more easilv dissolves the cxdouring or 
phlogistic matter of the doth, and produces a 
new add, which is itsdf colourless, or is wash- 
ed out of the cloth by water. — The new process 
of bleadung confirms a part of this theory, for by 
uniting much vital air to marine acid by distil- 
ling it from manganese, on dipping the cloth to 
be bleached in water replete witn tms superaerat- 
ed marine add, the colouring matter disappears 
immediatdy, sooner indeed in cotton thui in 
linen. See note XXXIV. 

There is another process which I suspect bears 
anal<^y to these above mentioned, and that ia 
the randdity of animal fat, as of bacon ; if ba- 
con be hun^ up in a warm kitchen, with much 
salt adhering on the outsjkde of it, the fat p^rt of 
it soon becomes yellow imd rancid ; ii it be 
L 



8S 



STEAM-EMTOINB. 



imte XI 



washed with much cidd water after it has ixn- 
Ubed tiie salt, and just before it is bung up, I 
am well inform h1, that it will not become ran- 
tAd, or in viery slight d^ees. In the former 
case I imagine the salt on the surfoce of the 
bacon attracts water during the cold of the night, 
which is evaporated during the day, and that 
in this evaporation a part of the water becomes 
decomposed, as in bleaching, and its vital air 
uniting with greater facility in its unelastic state 
with the animal fat, produces an acid, perhaps 
of the phosphoric Idnd, which being of a fixed 
nature lies upon thebacbn, giving it the yellow 
colour and rancid taste. It is remarkable that 
the superaerated marine acid does not bleach liv- 
ing animal substances, at least it did not whiten 
a part of my hand which I for some minutes ex- 
pMedtoit. 



NOTE XL—STEAM-ENGINE. 

Quick moves the balanced beam, qfgiani-birtk, 
WiMi his large Umbs, and nodding shakes the earth. 

Canto I. 1. 261. 

- The expansive force of steam was known in 
■ome degree to the ancients ; Hero of Alexan- 
dria describes an application of it to ^oduce a 
rotative motion by tne reaction of steam issuing 
firem a sphere mounted upon an axis, through 
two small tubes bent into tangents, and issuing 
from the opposite sides of the equatorial diame- 
ter of the sphere, the sphere was supplied with 
wtaan by a pipe communicating with a pan of 
boiliiu^ water, and entering the sphere at one of 
its poles. 

A French writer about the year 1630 describes 
a method of raising water to the upper part of a 
house by filling a chamber with steam, and suf- 
fering it to condense of itself, but it seems to 
have been mere theory, as his method was 
scarcely practicable as he describes it. In 1655 
the Marquis of Worcester mentions a method of 
raising water by fire in his Century of Inven- 
tions, but he seems pnly to have availed himself 
of the expansive force, and not to have known the 
advantages arising; from condensing the steam by 
an injection of cold water. This latter and most 
important improvement seems to have been made 
by Capt. Savery some time prior to 1696, for in 
tnat year his patent for the use of that invention 
was confirmed by act of parliament. This gen- 
ilemaa appears to have been the first who reduc- 
ed the machine to practice, and exhibited it in a 
useful form. This method consisted only in ex- 
pdling the air from a vessel by steam, and con- 
densing the steam by an injection of cold water, 
'which making a vacuum, the pressure of the at- 
mosphere forced the water to ascend into the 
steam vessel through a pipe of 24 to 26 feet high, 
and by the admission or dense steam from the 
boiler, forcing the water in the steam-vessel 
to ascend to the height desired. This construc- 
tion was defective because it requires very strong 
vessels to resist the force of the steam, and be- 
cause an enormous quantity of steam was con- 
densed by coming in contact with the cold water 
in the steam-vessel. 

' About, or soon after that time, M. PM>in 
attempted a steam-engine on simiUur principles, 
but rather more de/ective in its construction. 

The next improvement was made very soon 
afterwards by Messrs. Newcomen and Caw- 
ley of Partmouth : it consisted in employing for 




the steam vessel a hollow cylinder shut at bot- 
tom and open at top, furnished w^ith a piston 
sliding easily up and dovm in it, and made tigfat 
by oakum or hemp, and covered w^ith water. 
This piston is suspended by chains firom one end 
of a beam, moveaole upon an asls in the middle 
of its length, to the other end of this beam an 
suspended the pump-rods. 

The danger of bursting the vessels was avoid- 
ed in this machine, as, however high the water 
was to be raised, it was not necessary to ineretse 
the density of the steam, but only to enlarge tlie 
diameter of the cylinder. 

Another advantage was, that the cylinder.not 
being made so cold as in Savery*s metnod, much 
less steam was lost in filling it after each con- 
densation. 

The machine, however, stili remained imper- 
fect^ for the cold water thrown into the cylinder 
acquired heat from the steam it condensed, and 
being in a vessel exhausted of air it produced 
steam itself, which in part resisted the action* of 
the atmosphere on the piston ; were this reme- 
died hj tmrowing in more cold water, the de- 
struction of the steam in the next filling of the 
cylinder would be proportionally increased. It 
has therefore in practice been found advisable 
not to load these engines with columns of watw 
weighing more than seven pounds for eadk square 
inch of the area of the piston. The bulk of 
water, when converted into steam, remained 
unknown until Mr. J. Watt, then of Glamw, 
in 1764, determined it to be about 1800 times 
more rare than water. It soon occurred to Mr. 
Watt that a perfect engine woidd be Ouit in 
which no steam should be condensed in filling 
the cylinder, and in which the steam should be 
so perfectly cooled as to produce nearly a perfect 
vacuum. 

Mr. Watt having ascertained the d^;Tee of 
heat in which water boiled in vacuo, and under 

Srogressive degrees of pressure, and instructed 
y Dr. Black s discovery of latent heat, having 
calculated the quantity of cold water necessary 
to condense certain quantities of steam so far as 
to produce the exhaustion required, he made a 
communication from the cylinder to a cold vessel 
previously exhausted of air and water, into whidi 
the steam rushed by its elasticity, and became im- 
mediately condensed. He then adapted a cover 
to the cylinder, and admitted steam above the 
piston to press it down instead of air, and instead 
of applying water he used oil or grease to fill the 
pores of the oakum, and to lubricate the cylinder. 

He next applied a pump to extract the injec- 
tion water, the condensed steam, and the air, 
from the condensing vessel, every stroke of the 
engine. 

To prevent the cooling of the cylinder by the 
contact of the external air, he surrounded it with 
a case containing steam, which he again prottet- 
ed by a covering of matters which conduct lieat 
slowly. 

This construction presented an easy means <^ 
regulating the power of the engine, for the steam 
being the acting power, as the pipe which ad- 
mits it from the boiler is more or less opened, a 
greater or smaller quantity can enter during the 
time of a stroke, and consequently the engine can 
act with exactly the necessary degree of energv. 

Mr. Watt gained a patent for his engine in 
1768, but the further prosecution of his designs 
were delayed by other avocations till 1775, whm 
in conjunction with Mr. Boulton, of Soho, near 
Birmingham, numerous experiments were made 
on a large scale by their united ingenuity, and 
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gml fanproTements added to the machinery, 
iBd an act of parliament obtained for the pro- 
longaitlon of their patent for twenty-fiye years ; 
Hiey hiiTe since that time drained many of the 
4tep mines in Cornwall, which, but for the hap- 
py union of sudi geoius, must immediately have 
flsasfed to TTork. One of tiiese engines works a 
ftanp of dghteen inches diameter, and upwards 
9f 100 fikthom or 600 feet high, at the rate of ten 
to twelve 8trol»M of seven feet long each,^ in a 
minute, and that with one fifth part of the coals 
which a common engine would have taken to do 
the same work. The power of this engine may 
be eaaier oomprehoided by saying that it raised 
a weight equal to 81,000 pounds 80 feet high in 
a minute, which is equal to the combined action 
of 800 good horses. In Newcomen*s engine this 
would liave required a cylinder of the enormous 
diameter of 180 inches, or ten feet ; but as in this 
en^gine of Mr. Watt and Mr. Boulton the steam 
acts, and a vacuum is made, alternately above 
and below the piston, the power exerted is dou- 
ble to what the same cylinder would otherways 
produce, and is further augmented by an ine- 
quality hi the length of the two ends of the lever. 

Tliese gentlemen have also, by other contriv- 
ances, applied their engines to the turning of 
mills for almost every purpose, of which that 
great pile of machinery, the Albion Mill, is a 
well known instance. Forges, slitting mills, and 
other great works, are erected, where nature has 
furnished no running water, and future times 
may boast that this grand and useful engine was 
invented and perfect in our own coimtry. 

Since the above article went to the press, the 
Albion Mill is no more ; it is supposed to have 
been set on fire by interested or nudicious incen- 
diaries, and is burnt to the ground. Whence 
Lond<m has lost the credit and the advantage of 
possessing the most powerful machine in the 
world! 



NOTE XIL— FROST. 

In phdUmx firm the fiend of frost assail* 
^ J '^ -^jjTo I. 1. 439. 

Thx cause of the expansion of water during 
its conversion into ice is not yet well ascertain- 
ed. It was supposed to have been owing to the 
ahr being set at liberty in the act of congelation, 
which was before dissolved in the water, and 
the many air bubbles in ice were thought to 
countenance this opinion. But the great force 
with which ice expands during its congelation, 
so as to burst iron bombs and coehoms, accord- 
ing to the experiments of Migor Williams at 
Quebec, invalidates this idea of the cause of it, 
and may some time be brought into use as a 
means of breaking rocks in mining, or projecting 
cannon-balls, or for other mechanical purposes, 
if the means of producing congelation should 
ever be discovered to be as easy as the means of 
producing combustion. 

Mr. de Mairan attributes the inerease of bulk 
of frozen water to tlie different arrangement of 
the.particles of it in crystallization, as they axe 
constantly joined at an angle of 60 degrees; and 
must by this disposition be thinks occupy a 
greater volume than if they were parallel. He 
round the augmentation of the water during 
freezing to amount to one-fourteenth, cne- 
eighteenth, one-nineteenth, and when the water 
was previously purged of ail* to only one-twenty- 



second part. He adds that a piece of ice, which 
was at first only one-fourteenth part specifically 
Ughter than water, on being exposed some days 
to the frost became on»-tw^th lighter than wa- 
ter. Hence he thinks ice by being exposed to 
greater cold still increases in volume, and to 
this attributes the bursting of ice in ponds and on 
the glaciers. See Lewis s Commerce of Arts, 
p. ^7, and the note on Muschus in the second 
part of this work. 

lliis expansion of ice well accounts for the 
greater mischief done by vemid frosts attended 
with moisture, (as by hoar-frosts^ than by the 
dry frosts called black frosts. Mr. Lawrence in a 
letter to Mr. Bradley complains' that the dale- 
mist attended with a frost on May-day had de- 
stroyed all his tender fruits ; though there was a 
sharper frost the night before without a mist, 
that did him no injury ; and adds, that a garden 
not a stone's throw from his own on a higher situ- 
ation, being above the dale-mist, had received 
no damace. Bradley, Vol. II. p. 2S8. 

Mr. Ilunter by very curious experiments dis- 
covered that the living principle in fish, in ve- 
getables, and even in eggs and seeds, possesses a 
power of resisting congelation. Phil. Trans. 
There can be no doubt but that the exertions of 
animals to avoid the pain of cold may produce in 
them a greater quantity of heat, at least for a 
time, but that vegetables, c^gs, or seeds, should 
possess such a quality is truly wouderfuL 
Others have imagined that animals possess a 
power of preventing themselves from becoming 
much warmer than 98 degrees of heat, when im- 
mersed in an atmosphere above that degree of 
heat. It is true that the increased exhalation 
from their bodies will in some measure cool 
them, as much heat is carried off by the evapo- 
ration of fluids, but this is a chemical not an ani- 
mal process. Hie experiments made by those 
who continued many minutes in the air of a 
room heated so mucn above any natural atnio- 
spheric heat, do not seem conclusive, as they re- 
mained in it a less time than would have been 
necessary to have heated a mass of beef of the 
same magnitude, and the circulation of the 
blood in living animals, by perpetually bringing 
new supplies of fluid to the skin, woiud prevent 
the external surface from becoming hot much 
sooner than the whole mass. And thirdly, 
there appears no power of animal bodies to pro- 
duce cold in diseases, as in scarlet feVer, in which 
the increased action of the vessels of the sldn 
produces heat and contributes to exhaust the 
animal power already too much weakened. . 

It has been thought by many that frosts mel- 
iorate the ground, and tnat they are in genei*al 
salubrious to mankind. In respect to the former 
it is now well known that ice or snow contain 
no nitrous particles, and though frOst, by enlarg- 
ing the bulk of moist day, leaves it soiter for a 
time after the thaw, yet as soon as the water 
exhales, the clay becomes as hard as before, being 
pressed together by the incumbent atmosphere, 
and by its self-attraction, called setlvng by the 
potters. Add to this, that on the coasts of Africa, 
where frost is unknown, the fertility of the soil 
is almost beyond our conceptions ot it. In re- 
spect to the general salubrity of frosty seasons, 
the bills of mortality are an evidence in the neg- 
ative, as in long frosts many weakly and old peo- 
ple perish from debility occasioned by the cold, 
and many classes of birds and other wild ani- 
mals are benumbed by the cold, or destroyed by 
the consequent scarcity of food, and many tender 
vegetables perish from the degree of cold. 
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I do not think It shimld lie objeoted lo this 
doctrine that there are mobt oaTs attended with 
a bride cold wind when no visible ioe appears, 
and which are yH more dieagreeable and destruo- 
tive than froatjr weather. For on these days the 
cold moisture^ which is deposited on the skin is 
diere evaporated, and thus produces a d^ree of 
eold perhi^ greater tlian- the milder Aroets. 
Whence even in each days both the disagreeable 
sensations and insalubrious effects belong to the 
CKDse abote mentioned, viz. the intensity of the 
eold. Add to this, that in these cdld moist days, 
m we pass along, or as the wind blows upon us, 
• new sheet of cmd water is as it wore perpetually 
applied to us, and hangs upon our bodies. Now 
as water is 800 times denser than air, and is a 
mmh bMter conductor of heat, we are starved 
wiih cold like those who gO into a cold bath, both 
\y the great number of ^urticles in contact with 
tne Skin and the greater facility of receiving 
^orheat. 

It may nevertheless be true that snows of 
hmg duration in our winters may be less injuri- 
ous to v^etation than great' rains and shorter 
Ihiets, Ibr two reasons. 1. Because great raiils 
Hktrj down many thousand pounds worth of 
the best port of the manure off the lands into 
the sea, whereas Snow dissolves more graduslly 
and thence carries away less from tiie lind ; any 
•ne may distinguish a silow flood ftt»m a ridn- 
AnmI by the transpaireney of the w&ter. ' Hence 
hills or fields with considerable hidination of 
enrfkee should be ploughed horizontally that the 
J ftirt ow s may stay the Water from showers tfll 
H deposits its mud. 2. Snow protects resetk- 
Ues nrom the severity of the frost, since it is al- 
ways in a state of thaw where it is in contact 
with the earth ; as the earth's heat is al>out 48* 
ahd the heat of thawing snow is 52* the vegeta- 
Ues between them are kepi in a degree of heat 
ttM^t 40, by which manv of them are preserved 
jSbiiibte on Mustfhus, Fart II. of this woric 



NOTE XIIL— ELECTRICTY. 

-CblleiyKmt eachpoha cendean fusCres gleam. 

Canto 1. 1. SS9. 

XLzcraic rdiNts. 

Tmnts^Mu! an idle dispute whether knobs oi 
Mnts were preferable on the top of conductors 
for thfe defence of houses. The design of these 
jfinnductors is to permit the electric matter accu- 
inulated in thedloudb to pass through them into 
the rarth in a smaller continued stream as the 
doucl approach'es, before it comes to what Is 
lerinM striking distance ;. now as it is well 
jkiiowb that accumulated dectricity will piass to 
poin^ 'tit a much greats diktancie than it Will to 
snobs, there cto be no doubt of their prefereqce; 
mhd it would seem thait the finer the points, and 
^he less liable to beome nisty the better, as it 
would take o!^ the lightning while it was still 
at a greatier distance, and by mat means preserve 
Hi greater extent of building : the very extremi- 
ty of the point should be of pure silver or gold, 
and might be branched Into .'a kind of biotsh, 
Idnee one small point cannot be supposed to re- 
ceive so great a quantity as a thick bur might 
ecAiduct into the earth. 

If an insulated metallic ball is armed with a 
tioint, like a needle, projecting iirOm one part of 
it, the electric fluid will be sieen in the dark to 



CiVffte Xili, 

pass off from this point, se lof^ ae dw hallis kept 
supplied with electricity. Tub reason of this ii 
not ^Uflicolt to comprehend, every part mi ika 
dectrio atmosphere which snrrounaa the fawnlit. 
ed Imll is attracted to that ball byalarfe anrfiMe 
of it, whereas the electric atmosphere wfaidi U 
near the extremity of the needle is attracted to It 
only by a single point ; in oonsequence the paiti- 
eles of dectric matter near the smfuse of the Ml 
approach towards it, and push off hvtiieirgreatv 
gravitation the particles of eleetrio matter mtt 
the point of the needle in a continued stream. 

Something like this happens in respect to dM 
diffusion of oil on water from a pointed eotk, s& 
ea^»eriment which was many years «go shown Is 
me bv Dr. Franklin ; he cut a piece of oorik aboot 
the size of a letter-wafer, and left on one edgeof 
it a point about a sixth of an inch in leng;th, w». 
Jecting as a tangent to the drcnmference. This 
was dipped in oil and thrown on a pond of wa- 
ter, and continued to revolve as the oil left the 
point for a great many minutes. The ml de*. 
eends from Uie floatine cork upon the water be- 
ing diffused upon it without fnetion and perhiqpB 
without contact ; but its going off at the point so 
forcibiv as to make that cork revolve in a con- 
trary direction seems analogous to the departure 
of the electric fluid from points. 

Can anjr thing similar to either of these hi^ 
pen in re^wet to the eardi's atmosphere, and* 
give occasion to the breves on the tope Of moun- 
tains, which may be coiisldefed As points on the 
earth's circumference ? 

TAIXt'ViiVQS* 

There is a phenomenon suppdsed t6 be fledifc 
which is yet unaccounted ibr, I ttiean th6 ftfar- 
rings, as they are called, so crften seen on mo 
grass. The numerous flashes of lightning Which 
occur every summer are, I believe, generuly 4h- 
charged on the earth, and but seldom (if ever) 
from one doud to another. Moist trees are the 
most frequent conductors of these flashes of 
lightning, -and I am informed by purchasers of 
wood HhaX innumerable trees are thus cracked 
and injured. At other times laiger parts or 
prominences of clouds gradually sinking as they 
move alone, are discharged on the moister p^rts 
of grassy ^ains. Now this knob or oorneir of s 
cloud in being attracted by the earth will beoonie 
nearly cylindrical, as loose wool wouM do whtt 
drawn out into a thread, and will strike the 
earth witii a stream of electricity perhaps two or 
ten yards in diameter. Now, as a stream ef 
electricity displaces the air it passes throdrii, it 
is plain no part of the grass can be burnt mr it, 
but Just the external ilng of this cylinder wnere 
the grass can have access to the air, since -with- 
out &ir nothing cka be calcined. Tliis earth, af- 
ter having been so ctdcined, becomes a richer soO, 
and either funguses or a bluer grass for many 
years mark the place. That lightAln^ displaces 
the air in its passaee is evinced by the loud cradc 
that succeeds it, tHiich Is owinlg to the sides 6( 
the aerial vacuum clapping t<^thelr when tbe 
lightkunff is Withdi^wn. That nothing will csl- 
clne Without air is noW Well understood from 
the acids produced In the burning o:f phlogistic 
substances, and may be agreeably seen by sus-* 
pending a paper on an iron prong, and putting it 
into tbe centre of the blaze of an iron furnace; 
it may be held there some seconds, and mav be 
again withdrawn without its being burnt, if it 
be passed quickly into the flame, uid out agsiD* 
through the external part of it which is la eon- 
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tatt witli the air. I know some olrolM of nuuif 
jwde 4iaineler of this kind near Foremark, in 
IlerliyBhixe, fviiieh annually produee large white 
lyuguMo and stronger grass, and have done so^ 
I am informed, ahore thirty years. This 
faqreaaed fertility of the ground hy calcination 
or ebarring, and its continuing to operate so 
many years, is well worth the attention of the 
teoasry and shows the use of paring and burning 
new ton in acricalture, whicn produces its effect 
■at 10 mnch hy the ashes of the yegetable fibres 
as hf eharring the soil which adheres to them. 

Tnow aitoations, whether from eminence or 
Dram moisture, which were proper once to at- 
tHMSt and discharge a thunder-cloud, are more 
UUe wain to experience the same. Hence many 
Atirr-nnffB are often seen near each other, either 
without Intenecting each other, as I saw this 
■ommer in a carden in Nottin|^ham8hire, or in- 
tenecting eaeh other as described on Arthur's 
HBt near Edinborgli, in the Edinb. Trans. VoL 
IL p.& 
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NOTE XIV.-^UDS AND BULBS. 

WktTt dwell frty vegeitUive reiUms benumbed 
Im bmdi impiuon'd, or m bulbs intomb*d. 

Canto I. 1. 45a 

A Tau is properly speaking a finnily or 
■warm of bads, each bud being an individual 
plant, Ibr if one of these buds be torn or cut out 
and planted in the earth with a glass cup invert- 
ad aiver it to lunevent its exhalation from being 
at flrat greater tlian its power of absorption, it 
win prMlnce a tree similar to its parent ; each 
tod nas a leaf wliich is its lungs, appropriated 
to it» and the bark of the tree is a congeries of 
the roots of these individual buds, whence old 
teUow trees are often seen to have some branches 
fUivfish with vigour after the intemid wood is 
aXmoat entirely decayed and vanished. Accord- 
ing to this idea Linneus has observed that trees 
and ahnibs are roots above ground, for if a tree 
Im teverted leaves will grow from the root-part 
aadmots firomthe trunk-part. PhlL Bot. p. 
4Bl Hence it appears that vegetables have two 
melliods of propagating themselves, the ovipar- 
esia as by seeds, and the viviparous as by their 
4b«ids and bulbs, and that the individual plants, 
whedier from seeds or buds or bulbs, are all an^ 
Boal jprodaetlons like many kinds 6i insects as 
tine auk-wonn, the parent perishing in the au- 
tumn after having produced an embryon, which 
•Has in a torpid state during the winter, and is 
matured in tihe succeeding summer. Hence 
Lbmens names buds and bulbs the winter cra- 
4^ of the j^ant or hybemaoola, and might 
4»v« given the same term to seeds, In warm 
dimates fow plants produce bads, as the v^e- 
taUe lift can be completed in one summer, and 
henoe the hytiemacle is not wanted ; in cold 
idfanates also some plants do not produce buds, 
Mphiladelphnsyfrangula, viburnum, ivy, heatli, 
wood-nightsliade, rue, geranium. 

The bulbs of plants Me another kind of winter- 
•cradle» or hybemade, adhering to the descends 
ti^ trunk, and are found in toe perennial her- 
iMeeons pknts which are too tender to bear the 
edUl of the winter. The production of these 
aabterraneons winter lodges, is not yet perhaps 
l eh a ul y understood, they have been distributed 
by Linneus aecwding to tbeir forms into scaly, 
md, coated, and jointed bulbs, which how- 



ever does not elucidate their manner of produc- 
tion. As the buds of trees may be truly esteem- 
ed individual annual plants, their roots consti- 
tuting the bark of the trees, it follows that these 
roots {viz. of each individual bud) spread them- 
selves over the last year's baric, making anew bark 
over the old one, and thence descending cover with 
a new bark the old roots also in Ihe same manner. 
A similar circumstance I suppose to happen in 
some herbaceous plants, that is, a new hark is 
annually produced over the old root, and thus 
for some years at least the old root or caudex in- 
creases in size, and puts up new stems. As these 
roots increase in size the central part I suppose 
changes like the internal wood of a tree ana doea 
not possess any vegetable life, and thereibre 
gives out no fibres or rootlets, and hence inpears 
bitten off, as in valerian, plantoin, and devSrs-bit. 
And this decay of the central part of the root I 
suppose has given occasion to the belief of the 
root-fibres drawing down the bulb so much in- 
sisted on by Mr. Milne in his Botanical Dic- 
tionai*y. Art. Bulb. 

From the observations and drawings of various 
kinds of bulbous roots at different times of their 
growth, sent me by a young lady of nice obser- 
vation, it appears probable that all bulbous roots 
properly so called perish annually in this cli- 
mate : Bradley, Miller, and the author of 
Spectade de la Nature, observe that the tulip 
annually renews its bulb, for the stalk of the ola 
flower is found under the old dry coat but on the 
outside of the new bulb. This lam new bulb 
is the flowering bulb, but besides this there are 
other small new bulbs produced between the 
coats of this large one but from the same caudex, 
(or circle from which the root-fibres spring ;) 
these small bulbs are leaf-bearing bulbs, and re- 
new tliemselves annually with increasing size 
till the>' bear flowers. 

Miss favoured me with the follow- 
ing curious experiment : She took a small tulip, 
root out of the earth when the green leaves were 
sufficiently hiffh to show the flower, and placed 
it in a glass of water ; the leaves and flower soon 
withered and the bulb became wrinkled and soft, 
but put out one small side bulb and three bulbs 
beneath descending an inch into the water liy 
processes from the caudez, the old bulb in some 
weeks entirely decayed ; on dissecting this m<«- 
ster, the middle descending bulb was found by 
its process to adhere to the caudez and to Ae old 
flower-stem, and the side ones were separated 
firom the flower-stem by a few shrivelled coats 
but adhered to the candeac Whence die con- 
dudes that these last were off-sets or leaf-bulbs 
which should have been seen between the coats 
of the new flower-bulb if it had been left to 
grow in the earth, and tliat the middle one 
would have been the new flower-bulb. In some 
years (perhi^ in wet seasons) the florists are 
said to lose many of their tulip-roots by a dmi- 
lur process, the new leaf-bulbs being produced 
l>eneath the old ones by an dongation of the 
oaudex without any new flower-biUlM. 

By repeated dissections she observes that the 
leaf-bulbs or off-sets of tulip, crocus, gladiolus, 
fritillary, are renewed in the same manner as 
the flowering-bulbs, contrary to the opinion of 
many writers ; this new leaf-bulb is formed on 
the inside of tlie coats from whence the leaves 
grow, and is more or less advanced in size as 
the outer coats and leaves are more or less shri- 
velled. In examining tulip, iris, hyadnth, hare- 
beU, the new bulb was invariablv found b^ween 
the flower-etem and the base of the innermost 
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leaf of those roots which had flowered, and in- | 
doted by the hase of the innermost leaf in those j 
roots which had not flowered, in both cases ad- 
hering to the. caudex or fleshy circle from wliich 
the root-fibres spriiu^. 

Hence it is probable that the bulbs of hyacinths 
are renewed annually, but that this is pmormed 
from the caudex within the old bulb, the outer 
coat of which does not so shrivel as in erocus 
and fritillary, and hence this change is not so 
apparent, fiut I belieye as soon as the flower 
is advanced the new bulbs may be seen on dis- 
section, nor does the annual increase of the size 
of the root of cyclamen and of aletris capensis 
■militate against this annual reneviral of them, 
since the leaf-bulbs or off-sets, as described above, 
are increased in size as they are annually re- 
newed. See note on orchis, and on anthox- 
anthum, in Fart II. of this work. 



NOTE XV.— SOLAR VOLCANOES. 

Fntm the deep craters of his realms of fire 
The whirling sun this ponderous j)lanet hurCd, 

CfANTO IL L 14. 

Da. Alexakdsr Wilsok, Professor of As- 
tronomy at Glasgow, published a paper in the 
Piiilosophical Tiiinsactions for 1774^ demonstra- 
ting that the spots in the sun*s disk are real ca- 
Tities, excavations through the luminous mate- 
rial, which covers the other parts of the sun's 
sur&ce. One of tiiese cavities he found to be 
about four thousand miles deep and many 
times as vride. Some objections were made to 
thi^ doctrine by M. De la Lande in the Memoirs 
of the French Academy for the year 1776, which 
however have been ably answered by Frofessor 
Wilson in reply to the Philos. Trans, for 178S. 
Keil observes, in his Astronomical Lectures, p. 
44. << We frequently see spots in the sun which 
are larger and broader not only than Europe or 
Africa, but which even equal, if they do not ex- 
ceed, the surface of tiie whole terraqueous globe. ' ' 
Now that these cavities are made in the sun*s 
body by a process of nature similar to our earth- 
quakes does not seem improbable on several ac- 
counts. 1. Because fr^m this discovery of Dr. 
Wilson it appears that the internal parts of the 
sun are not in a state of inflammation or of 
ejecting light, like the external part or luminous 
ocean which covers it ; and hence that a greater 
d^^ree of heat or inflammation and consequent 
expansion or explosion may occasionally be pro- 
duced in its internal or dark nucleus. 2. Be- 
cause the solar spots or cavities are frequently 
increased or diminished in size* S. New ones 
are often produced. 4. And old ones vanish. 
5. Because there are brighter or more luminous 
parts of the sun*s disk, called facula by Scheiner 
and Hevelius, which would seem to be volca- 
noes in the sun, or, as Dr. Wilson calls them, 
*< eructations of matter more luminous than 
that which covers the sun*s surface.*' 6. To 
which may be added that all the planets added 
together with their satellites do not amount to 
more than one six hundred and fiftieth part of the 
mass of the sun according to Sir Isaac Newton. 

Now if it could be supposed that the planets 
were originally thrown out of the sun by larger 
sun-quakes than those fr^uent ones which oc- 
caidon these spots or excavations above men- 
tioned, what would happen ? 1. According to 
the observations and opinion of Mr. Herschel 



the sun itself and all its planets are moving ftr- 
wards round some other centre with an aa. 
known velocity, which may be of opake matte 
corresponding with the very ancient and fHi6> 
ral idea of a chaos. Whence if a pondevooi 
planet, as Saturn, could be supposed to be in- 
jected frt>m the sun by an explosion, the modoa 
of the sun itself might bd at the same time ttk 
turbed in such a manner as to prevoit the pfaoMt 
from falling again into it. 2. As the son re- 
volves round its own axis its form must be 
that of an oblate spheroid like the earth, and 
therefore a body projected from its aorikoe per- 
pendicularly upwards from that surface wonll 
not rise perpendicularly from the san'a eentn^ 
unless it happened to be projected exaetly frmii 
either of its poles or from its equator. Wlunm 
it may not lie necessary tliat a planet if thos 
projected from the sun by explosion should 
again fall into the sun. 8. They would part 
from the sun's surface with the velocity with 
which that surface was moving, and with the 
velocity acquired by the explosion, and would 
therefore move round the sun in the same direo* 
tion in which the sun rotates on its axis, and 
perform elliptic orbits. 4. All the planets 
would move the same way round the sun, fimn 
this first motion acquired at leaving its snrftoe, 
but their orbits would be inclined to each^ other 
according to the distance of the part, where 
they were thrown out, from the sun's equator. 
Hence those which were ejected near the son's 
equator would have orbits but little inclined to 
each other, as the primary planets ; the plain of 
all whose orbits are inclined but seven dqpwes 
and a half from each other. Others which were 
ejected near the sun's poles would have mneh 
more eccentric orbits, as they would |»artake as 
much less of the sun's rotatory motion at the 
time they parted from his suitace, and would 
therefore be carried further from the sun by tiie 
velocity they had gained by the explosion whidk 
ejected them, and become comets. 5. lliey 
would all obey the same laws of motion in thdr 
revolutions round the sun ; this had been deter- 
mined by astronomers, who have demonstrated 
that they move through equal areas in equal 
times. 6. As their annual periods would de- 
pend on the height they 1*080 by the explosieD, 
these would differ in them alL 7. As thdr di- ' 
umal revolutions would depend on one side ef 
the exploded matter adhering more than the 
other at Ae time it was torn off by the explosioB 
these would also differ in the different y^aaietab 
and not bear any proportion to their annual pe* 
riods. Now as all these circumstances ooinmdf 
with the known laws of the planetary systenif 
they serve to strengthen this conjecture. 

This coincidence of such a variety of circum- 
stances induced M. de Buffon to suppose tiiat 
the planets were all struck off frt>m the sun's 
surface by the impact of a lai^e comet, sodi as 
approached so near the sun's disk, and with sodi 
amazing velocity in the year 1660, and is eoroeet- 
ed to return in 2255. But Mr. Buffion did net 
recollect that these comets themselves are only 
planets With more eccentric orbits, and that 
therefore it must be asked, what had previously 
struck off these comets from the sun's body? 8. 
. That if all these planets were struck off mm. ibis 
sun at the same time, they must have been so 
near as to have attracted each other, and have 
formed one mass. S. That we shall want new 
causes for separating the secondary planets frran 
the primary ones, and must therefore look out 
for some other agent, as it does not appear bow 
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the Impulse of m eomet could have made one 
planet roll round another at the time they both 
of them wtte driven off irom the surface of the 
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If it dionld be asked, why new planets are not 
frofiMiitlT ejected from the sun ? it may be an- 
swered, that after many large earthquakes many 
TMOts are left for the elastic vapours to escape, 
and hnice, by the present appearance of the sur- 
&ee of our earth, earthquakes prodigiously 
lafger than any recorded in history have existed^ 
tiM same circumstances may have i^ected the 
soiiy <m whose sur&ce there are appearances of 
vekamoes, as described above. Add to this, that 

I of the comets, and even the geoigium sidus, 
r, for ought we know to the contrary, have 

emitted from the sun in more modem days, 
and have been diverted from their course, and 
Ana prevented from returning into the sun, by 
their approach to some of the older planets, 
irtiieh fa somewhat countenanced by the opinion 
iefwal philosophers have maintained, that the 
m u K oA t j of matter of the sun has decreased* Dr. 
JSdley observed, that by comparing the propor- 
tion wlikh the periodical time of the moon bore 
to tiiat of the sun in former times, with the pro- 
Mrtioa between them at present, the moon is 
raoiid to be somewhat accelerated in respect to 
Aa flon. Pemberton*s View of Sir Isaac New- 
tOBy p. 847. And so laige is the body of this 
mJ^ity luminary, that all the planets thus 
t hniwu out of it would make scarce any percep- 
tWa diminution of it, as mentioned above. The 
eavf ty mentioned above, as measured by Dr. 
'VRbon of 4000 miles in depth, not penetrating 
M lumdredth part of the sun's semi-diameter ; 
~ yety as its width was many times greater 

ita depth, was large enough to contain a 
body tiian our terrestriu world. 
I do not mean to conceal, that from the laws 
•f fravity unfolded by Sir Isaac Newton, sup- 
pwTng the sun to be a sphere, and to have no 
ptog r e aa ive motion, and not liable itself to be dis- 
taned by the supposed projection of the planets 

i t* t hat such planets must return into the 

The late Rev. William Ludlam, of Lei- 

e genius never met with reward 

to ita merits, in a letter to me, dated Jan. 
IlB7y after having shown, as mentioned above, 

planets so prqjected f^om the sun would re- 

to it, adds, " That a body as large as the 

I ao projected, would disturb the motion of the 

in Its orbit, is certain ; but the calculation 

disturbing forces is difficult. The body 

le circumstances might become a satellite, 

Vadi move round their common centre of 
pvfityy and th^t centre be carried in an annual 
«Wi foond tiie sun. '* 

There are other circumstances which might 
bvra concurred at the time of such supposed ex- 
fliriflAs, which would render this idea not im- 
ftmfkln 1. The planets might be thrown out 
m ike aan at the time the sun itself was rising 

i .chaos, and be attracted by other suns in 
vicinity rising at the same time out of 
which would prevent them from return- 
fay into tlie sun. 2. The new planet in its 
eMnw or ascent from the sun, might explode 
mL eioet a satellite, or perhaps more than one, 
tmA tbuB by its course beine affected might not 
mam into the sun. S. If more planets were 
^jeetod at the same time from the sun, they 
■J|^ attract and disturb each -other's course at 
Aa time they left the body of the sun, or verv 

afterwards, when they would be so much 
other'. 




NOTE XVL—CALCAREOUS EARTH. 

JFhile ocean wn^)*d it m his asnire robe. 

Canto II. L S4. 

FaoM having observed that many of the high- 
est mountains of the world consist of llm^-stone 
replete with shells, and that these mountains 
bear the marks of having been lifted up by sub- 
terraneous fires fromi the interior parts of the 
fflobe ; and as lime-stone replete with sheUs is 
found at the bottom of many of our deepest minesy 
some philosuphers have concluded that the nu- 
cleus of the earth was for many ages covered 
with water which was peopled with its adapted 
animals ; that the shells and bones of these an- 
imals in a long series of time produced solid 
strata in the ocean surrounding the original 
nucleus. 

These strata consist of the accumulated ex- 
uvisB of shell-fish, the animals perished age after 

Sj^e, but their shells remained, and in prttgrres- 
on of time produced the amazing quantities of 
lime-stone which almost cover the earth. Other 
marine animals called coralloids raised walla 
and even mountains by the congeries of their 
calcareous habitations ; these perpendicular co- 
ralline rocks make some parts of the Southern 
Ocean hiehly dangerous, as appears in the jour- 
nals of Capt. Cow. From contemplating tlie 
immense strata of lime-stone, both in resfwct to 
their extent and thickness, formed from these ' 
shells of animals, philosophers have been led to 
conclude, that much of the water of the sea has 
been converted into calcareous earth by passing 
through their organs of digestion. The forma- 
tion of calcareous earth seems more particularly 
to be an animal process as the formation of day 
belongs to the vegetable economy ; thus the 
shells of crabs and other testaceous fish are an^- 
nually reproduced from the mucous membrane 
beneath them ; the shells of eges are first a mu- 
cous membrane, and the calcim of the kidne]^ 
and those found in all other parts of our system 
which sometimes contain calcareous earth, seem 
to originate from inflamed membranes; the 
bones themselves consist of calcareous earth 
united with the phosphoric or animal acid, wliich 
may be separated by dissolving the ashes of cal- 
cined bones in the nitrous acid ; the various se- 
cretions of animals, as their saliva and urine, 
abound likewise with calcareous earth, as ap- 
pears by the incrustations about the teeth and 
the sediments of urine. It is probable that an- 
imal mucus is a previous process towards the 
'formation of calcareous earth ; and that all the 
calcareous earth in the world which is seen in 
lime- stones, marbles, spars, alabasters, marls, 
(which make up the greatest part of the earth's 
crust, as far as it has yet been penetrated,) have 
been formed originaUy by animal and vegetable 
bodies from the mass of water, and that by 
these means the solid part of the terraqueous 
globe has perpetually been in an ii^creasing 
state, and the water perpetually in a decreas- 
ing one. 

After the mountains of shells and other recre- 
ments of aquatic animals were elevated above 
the water the upper heaps of them were gradu- 
ally dissolved bv rains and dews, and oozing 
through were either perfectly crystallized in 
smaller cavities and formed calcareous spar, or 
were imperfectly crystallized on the rooft of 
laiger cavities and produced stalactites or 
mixing with other undissolved shells beneath 
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them formed marbles, which were more or lees 
eryitalllzed and more or Imi pare; or lastly, 
after being dissolved, the water waseichaled 
firom them in such a manner that the external 
parts became so^d, and forming an arch prevent- 
ed the internal parts from approaching each other 
so near as to become solid, and thus dudk was 
produced. I have specimens of chalk formed at 
the root of several stalactites, and in their cen- 
tral parts : and of other stalactites which are 
hollow like quills from a similar cause, viz. 
from the external part of die stalactite hardening 
first by its evaporation, and thus either attract- 
ing the internal disserved particles to the crust, 
or preventing them from approaching each other 
80 as to form a solid body. Of these I saw 
many hanginr from the arched roi^ of a cellar 
under thehign street in Edinburgh. 

If tfajs dissolved lime-stone met with vitriolic 
acid it was converted into alabaster, parting at 
tint same time with its fixable air. If it met 
with the fluor acid it becune fluor ; if with the 
siliceous acid, flint ; and when mixed with day 
uid sand, or either of them, acquires the name 
wfmarL Andunder one or other of these forms 
composes a great part of the scdid globe of the 
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sand, and dar, all of them ptrfaqpa fiAmdftHif 
from Teeetable origin. 

Dr. Hutton is of opiniin tint tk« iwfa tt 
marble have been softraed by fire into « iaM 
mass, which he thinks nnder immcBae pnaare 
might be done witliout tkm eaeape «f tkirir mt- 
bonic acid or fixed air. Edinb. TnuHact ViL 
I. If this ingenk>as idea be allowed it aMl 
account for the nurity «€ some wlilte nMnfaiy 
as during their fluid state Oiere might be tiM 
for their partial impurities, whether ft«m Ihs 
bodies of the animals which prodocod the Arih, 
or from other extianeoas matter, either 49 sab- 
lime to the upsermoBt part of the -stratam ar Is 
subside to the lowermusi part of it. Aa 




Another mode in wiiich lime-stone appears is 
in the form of round granulated particles, but 
dightiiy eoherini^ toceuier; of this kind a bed 
cxtencb over Jjmooln heodi, perhaps twenty 
mUes Iwig by tta. wide, llie form w this cal- 
careous san( ito angles having been rubbed ofl^ 
•nd the flatness of iii bed, evince that that part 
of the country was so formed under water, 
-the partides of sand having thus been rounded, 
like all other rounded pdibles. This round form ; 
of calcareous sand and of other larger pebbles is 
produced under water, partly bv their being 
more or less soluble in water, and hence the an- 
gular parts become dissolved, first, by their ex- 
posing a laiger surface to the action m the men- 
struum, and secondly, from thdr attrition against 
each other by the streams or tides, for a great 
'length of tune, jnicceasivdy as they were coL- 
leeted, and perhaps when some of them had not 
aoouired ^dr hardest state. 

This calcareous sand has gmeralhr been called 
ketten-stone and bdief»d to resemble the spawn 
of fidi, it has acquired a form so much rounder 
•than siliceous sand from its bdng of so much 
softer a texture and also much more sdnUe in 
water. There are other aolt calcareous stwues 
eaHed tupha which are deposited from -water on 
mosses, as at MaHock, firam which moss it is 
probable the water may recdve something 
wiiich induces it the readier to part with its 
eartii. 

In some lime-st<me8 the living animals seem 
to have been buried as -well as their shells dur- 
ing some great cfmvulsion of nature, these shells 
contain a Uack coaly substance within them, in 
others some phlogiston or volatile alkali from 
the bodies of the dead animals remains mixed 
with the stone, whidi is then called liver-stone 
as it emits a scdphurous smell on being stiuok, 
and there is a stratum about six inches thick ex- 
tends a considerable way over the iron ore at 
Winferworth near Chesterfield in Derbyshire, 
which seems evidently to have been formed 
- from the shells of fresh-^ water musdes. 

There is however another source of calcareous 
earth besides the aquatic one above described, 
and that is from the recrements of land animals 
and vmtabks as found in marls, which con- 
sist of -various' mixtures of calcareous earth, 



firmation of this theorr of Dr. Hutton'a it mn 
be added that some cawareoas stooes are IbBM 
mixed with lime, and have thence loot a part si 
their fixed air or carbonic gas, as the balh stsaii 
and on that account hardens 00 being cacpasid 
to the air, and mixed with sulphur proaaesi 
calcareous liver of sulphur. Falixnicr on Hm 
water. Vol. I. p. 156, £67. Mr. Monnet IwBi 
lime in powder in the Boountainfl of AnwEgm^ 
and sn^eeted it of -voloanle or^iM. Kirwai*! 
Min.p.£8. 



NOTE XVII.^MORASSEa 



Onomes / you then tau^ transuding deiot t»pm 
Through ttme-faWn tsoocb, and roU- mmam morm* 

Cavto U. L 111. 

Whkbx woods hav« repeatedlT g;mm aai 
perished morasses are in process of ttmeprodM- 
ed, and by thdr long roots fill up the i nt s tstic s i 
till the whole becomes for many yards dasp t 
mass of vegetation, lliis fact is earioiidT -veri- 
fied by an account given many years sigo oy tbt 
Earl of Cromartie, of which tlw foUowiiY is s 
short abstract. 

In the year 1651 tlie Earl of Cromartio Wka| 
then nineteen years oi age saw a plain in ihi 
parish -of Lockbum covered over wiih a finn 
standing wood, whidi was so old that not ariy 
the trees had no green leaves upon tfaesn but tht 
bark was totally thrown off, which ho was Asn 
uoformed by the old countiymot waa the nsA* 
Tersal manner in which fir-woods torminate^ 
and that in twenty or thirty years tlie tntn 
would cast themsdves up by tne roots. Aibset 
fifteen years after he had oecasicm to tiwrd Ai 
sune way and observed Aat titiere -was net .ft 
tree nor the appearance of a rootof any of Asbk; 
but in their place the whole plain where ftc 
wood stood was covered with a fiat green jbom 
er morass, and on asking the country jpeeple 
what was become of the wood, he waa inlonned 
that no one had been at the trouble to caay k 
away, but that it had aU been overturned by the 
wind, that the trees lay thick over eadi othtr, 
imd that the moss or bog had ovcrgrevfn the 
whole timber, which they added waa occaaoeed 
by the moisture whidi came down from di« 
high hills above it and stagnated npon the plaioi 
and that nobody could yet pass over it, whidi 
however his Lordship was so incautioiiis as le 
attempt aud slipt up to the arm-pits. Bcfiffc 
the year 1699 that whole piece of^ ground 'vsi 
become a solid moss wherein .the peasants tiieo 
dug turf or peat, which however was not yet of 
the beet sort. FhUos. Trans. No. S80. Abii^' 
Vol. V. p. 272. 

Morasses in great length of time 
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riflty of diangM, ftnt by dutriation, and after- 
waraa bj fermentaHon, and the conseanent heat. 
1. By w a te r p ei'p e i ui dJlyoozlnythrongn them the 
moat aohiUe parts are first washed away, as the 
gaaentlnl salts, these together with the salts iVom 
anfanal recrements are carried down the rivers 
Into the sea, where all of them seem to deoom- 
poae each otiier except thie marine salt. Hence 
theaahesof peat contain little or ho vegetable 
dkally and are not used In the conntries, where 
peat eomatitatte the fad of the lower people, for 
na poraose of washing linen. The second tiling 
which is always seen oozing from morasses is 
Iron In solntum, which produces chalybeate 
tarings, fttnn whence depositions of ochre and 
imcty of iron ores. The third elutriation 
aeema to oonslM of vegetable acid, which by 
means unknown appears to be converted into 
an otfier adds. 1. Into marine and nitrons 
adds aa mentioned above. 8. Into vitriolic acid 
which is found in some morasses so plentifully 
at to preserve the bodies of animals irom pntror 
Ihetfon which have been buried in them, and this 
add carried away by rain and dews, and meet- 
ing with calcareous earth produces gypsum or 
aubaster, with day it produces alum, and de- 
prived of its vital air produces sulphur. S. 
Fhior add which being washed away and meet- 
ing with calcareous earth produces mior or cubic 
spar. 4. Hie siliceous add which seems to have 
been disseminated in great quantity either by 
aoliition in water or by solution in air, and ap- 
psars to have produced the sand in the sea unit- 
njg with calcareous earth previously dissolved in 
that element, from which were afterwards 
ftHmed some of the grit-stone rodcs by means 
of a ailioeous or calcareous cement. By its 
indon with the calcareous earth of the morass 
odier strata of siliceous sand have been produc- 
•d ; and h^ the mixture of this with day and 
Bme arose the beds of marL 

In other drcumstances, probably where less 
moisture has prevailed, morasses seem to have 
uder^goue a fermentation, as other v^etable 
matter, new hay for instance, is liable to do 
ftmn die great quantity of sugar it contains. 
Trmn the great heat thus produced in the lower 
parts of immense beds of morass the phlogistic 
part, or oil, or asphaltum, becomes distilled, and 
ridoff into hldier strata becomes again condensed 
faTHfiTng coal beds of greater or less purity accord- 
iag to udr greater or less quantity of inflamma- 
Ue matter.; at the same time the day beds be- 
eame porer or less so, as the phlogistic part is 
more or less coxnpletdy exhaled from them. 
Thoai^ oool and dav are frequently produced in 
tUs manner, yet I have no doubt but that they 
are Ukewise often produced by elutriation ; in 
dtnationa on dedivities the day is washed away 
down into the vallevs, and the phlogistic part or 
coal left behind; this circumstance is seen in 
aiany valleys near the beds of rivers, which are 
eovored recentiy by a whitish impure day, called 
wateruclar. See note XIX. XX. and XXIIL 

JjJtd Oramartie has furnished another curi- 
fOB oboervation on morasses in the paper above 
rafcrred to. In a moss near the town of Elgin 
fat Murray, tiiough there is no river or water 
whldi communicates with the moss, yet for 
three or four feet of depth in the moss there are 
Bttlo didL-fish resembling oysters with living 
idi in them in great quantities, though no such 
idi are found in the adjacent rivers, nor even in 
fte water pits in tiie moss, but only in the solid 
•ahstanoe of the moss. This curious fact not 
Mdy ateoonts for the shells sometimes found on 
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the snrfiiee of roals, and in the clay above them 
but also fbr a thin stratum of shells wltich some- 
times exists over iron-ore. 



NOTE XVIIL— IRON. 

C(H wavesj immerged, the ^ving mass congeal, 
Ayid turn to adainant the hissing sted. 

Canto II. 1. 191. 

^ As iron is formed near the surface of the earth, 
it becomes exposed to streams of water and of 
air more than most other metallic l>odies, and 
thence becomes combined with oxygene, or vital 
air, and appears very frequently in its caldform 
state, as in variety of ochres. Manganese, and 
zinc, and sometimes lead, are also fbund near 
the surface of the earth, and on that account be- 
come combined with vital air, and are exhibited 
in their calciform state. 

The aridity with whidi iron unites with oxy- 
gene, or vital air, in which process much heat is 
given out from the combining materials, is 
shown by a curious experiment of M. Insen- 
houz. A fine iron wire twisted spirally is &ed 
to a cork, on the point of the spire is fixed a 
match made of agaric dipped in solution of nitre ; 
the match is then ignited, and the wire with the 
cork put immediately into a bottie fhll of rital 
air, the matdi first bums viridly, and the iron 
soon takes fire and consumes with brilliant 
sparks till it is reduced to small brittie globules, 
lining an addition of about one third of its 
weight by its union with vital air. Anuales de 
Chymie. Trait§ de Chymie, par Lavoisier, c. iii. 

STEEL. 

It is probably owiiie to a total deprivation of 
vital air which it holds with so great aviditv, 
that iron on being kept many hours or days in 
ignited charcoal becomes converted into steel, 
and thence acquires the faculty of bdng wdded 
when red hot long before it melts, and dso tiie 
power of becoming hard when immersed in cold 
water; both which I suppose depend on tiie 
same cause, that is, on its being a worse cou^ 
ductor of heat thaii other raetiSa ; and hence 
the surface both acquires heat much sooner, and 
loses it much sooner, than the internal parts of 
it, in this circumstance resembling glass. 

When sted is made very hot, and suddenly 
immersed in very cold water, and moved about 
in it, the surface of the steel becomes cooled first, 
and thus producing a kind of case or arch ovor 
the internal part, prevents that internal part 
from contracting quite so much as it otherwise 
woidd do, whence ft becomes brittier and harder, 
like the glass-drops called Prince Rupert's drops, 
which are made by dropping mdted i^ass into 
cold water. This idea is countenanced by the cir- 
cumstance that hardened sted is spedfically light- 
er than sted whidi is more gradually cooled. 
(Nicholson's Chemistry, p. SIS.) Why the 
brittieness and hardness of^stedqr glass snould 
keep pace or be companions to each other maybe 
difficult to concdve. 

When a sted spring is forcibly bent till it 
break, it requires less power to bend it through 
the first incn than the second, and less through 
the second than the third ; the same I suppose 
to happen if a wire be distended till it break by 
hanging weights to it ; this diows that the par- 
ticles may be forced from eadi other to a small 
M 
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disUince by less power, than is necessary to make 
them recede to a greater distance ; in this cir- 
cumstance perhaps the attraction of cohesion 
differs from that of gi-avitation, which exerts its 

fower inversely as the squares of the distance, 
lence it appears, that if the innermost particles 
of .a steel bar, by cooling the external surface 
tirst, are kept from approaching each otiierso 
nearly as they otherwise would do, that they 
become in the situation of the particles on the 
convex side of a bent spring, and cannot he 
forced farther from each other except by a greater 
power than would have been necessary to have 
made them recede thus far. And secondly, that 
if they be forced a little fiirther from each other 
they separate ; this maybe exemplified by laying 
two magnetic needles parallel to each other, the 
contrary poles together, then drawing them 
lon^tudinially from each other, they will slide 
with small force till they begin to separate, and 
will then require a stronger force to really sep- 
arate them. Hence it appears, that hai'dness 
and brittleness depend on the same circum- 
stance, that the particles are removed to a great- 
er distance from each other, and thus resist any 
power more forcibly which is applied to displace 
them farther, this constitutes hardness. And 
secondly, if tiiiey are displaced by such applied 
force they immediately separate, and this con- 
stitutes brittleness. 

Steel may be thus rendered too brittle for 
many purposes, on whidi account artists have 
means of softening it again, by ejcposing it to 
certain degrees of neat, for the construction of 
different Inuds of tools, which is called temper- 
ing it. Some artists plunge large tools in very 
c(ud water as soon as they are completely igni- 
ted, and moving them about, take them out as 
soon as they cease to be luminous beneath the 
water; they are then rubbed quickly with a 
file or on sand to dean the surface, the heat 
which the metal still retains soon begins to pro- 
dace a succession of colours; if a hard temper 
b« required, the piece is dipped again and stirred 
about in ccdd water as soon as the ycJlow tinge 
Kppean, if it be cooled when the purple tinge 
appears it becomes fit for gravers* tools used in 
working upon metals ; if cooled while blue it is 
pnmer for springs. Nicholson's Chemistry, 
p. Sia Keirs Chemical Dictionary. 

MODERN FaODUCTION OF IRON. 

The recent production of iron is evinced from 
the chalybeate waters which flow from morasses 
which ue upon gravel-beds, and which must 
therefore have produced iron after tiiose gravel- 
beds were raiscni out of the sea. On the south 
side of the road between Cheadle and Okey- 
moor in Staffordshire, yellQw stains of iron are 
seen to penetrate the gravel from a thin morass 
<m its surfiEM%. There is a fissure eight or ten 
feet wide, in a gravel-bed on the eastern side of 
the hollow road ascending the hill about a mile 
inm. Trentham in Staffordshire, leading toward 
Drayton in Shropshire, whidi fissure is filled 
up with nodules of iron ore. A bank of sods is 
now raised against this fissure to prevent the 
loose iron nodules from falling into the turn- 
pike road, and thus this natural curiosity is at 
S resent concealed from travellers. A similar 
ssure in a bed of marl, and filled up wi^ iron 
nodules and with some large pieces of flint, is 
seen on the eastern side of the hollow road as- 
cending the hill from the turnpike house about 
a mile from Derby in the road towards Barton. 



And another such fissure filled with iroo nodes, 
appears about half a mile from Newton-Sdney 
in Derbyshire, in the i*oad to Burton, near the 
sunmiit of the hill, lliese collections of intn 
and of flint must have l>een produced posterior 
to the elevation of all those hills, and were thence 
evidently of vegetable or animal origin. To 
which should be added, that iron is found in 
general in beds either near the sur&ce of flie 
eartih, or stratified with day, coals, or argilliee. 
ous grit, which are themselves prodac«u»is of 
the modem world, that is, from the recremcnta 
of vegetables and air-breatiiing animals. 

Not only iron but manganese, calamy, and 
even copper apd lead, appear in some instaoees 
to have been of recent production. Inm and 
manganese are detected in all v^^table prodno- 
tions, and it is probable other metallic bodies 
might be found to exist in vegetaUe or animal 
matters, if we had tests to detect them in very 
minute quantities. Manganese and calamy an 
found in beds like iron near the sur&ce of the 
earth, and in. a calciform state, which ooonte- 
nances their modei*n production. The recent 
production of calamy, one of the ores of zinc, 
appears from its frequently incrusting calcare- 
ous spar in its descent from the surfoce of the 
earth into the uppermost fissures- of the lime- 
stone mountains of Derbyshire, That the cal- 
amy has been carried by its solution or diffusion 
in water into these cavities, and not by its as- 
cent from bdow in form of steam, is evinced 
from its not only forming a crust over the dog- 
tooth spar, but by its anerwards oissolving w 
destroying the sparry crystal. I have speci- 
mens of calamy in the foi*m of d<^;tooth spar, 
two inches high, which are hollow, and stand 
half an inch above the "diminished sparry crystal 
on which they were formed, like a sheath a 
great deal too big for it ; this seems to show, 
that this process was carried on in water, other- 
wise after the calamy had incrusted its spar, and 
dissolved its suiface, so as to form a hollow cav- 
ern over it, it could not act further upon it ey:- 
cept by the interposition of some medium. As 
these spars and calamy are formed in the fis- 
sures of mountains they must both have been 
formed after the devations of those mountains. 

In respect to the recent production of copper, 
it was before obMserved in note on Canto il. 
1. S96, that the summit of the grit-stone moun- 
tain at Hawkstone in Shropehire, is tinged with 
copper, which from the appearance of tike Une 
stains seems to have descended to the parts of 
the rock beneath. I have a calciform ore of cop- 
per consisting of the hollow crusts of cubic cdu, 
which has evidently been formed on crystals of 
fluor, which it has eroded in the same manner 
as the calamy erodes the calcarcoos. crystals, 
firom whence may be deduced in the same man- 
ner, the aqueous solution or diffusion, as wdl 
as the rec<^t production of this calciform ore of 
copper. 

JLead in small quantities is sometimes found 
in the fissures t>f coal beds, which fissurq^ are 
previously covered with spar ; and sometimes iu 
nodules of iron-ore. Of the former I have a 
specimen from near Caulk in Derbyshire, and 
of the latter from Colebrook Dale in Shrop- 
shire. Though all these facts show that some 
metallic bodies are formed from vegetable or 
animal recrements, as iron, and perhaps man- 
ganese and calamy, all which are found near the 
surface of the earth ; yet as the other metals are 
found only in fissures of rocks, which penetrate 
to unknown depths, they may be wholly or io 
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part jproduced by ascending steams from suli- 
temuieoufl firesi as mentioned in note on Canto 
ILL 896. 

IXRAaiA OP laOM-STONB. 

Over aoma lime works at Walsall in Stafford- 
shiray I obaar ve d some years aso a stratum of 
iron earth about six inches thick, full of yery 
laige caviUes ; these cavities were evidently pro- 
duced whoi tike material passed from a semi- 
fluid state into a solid one ; as the frit of the 
potters, or a mixtures of clay and water is liable 
to crack in drying ; which is owing to the fur- 
ther contraction of the hitemal ptu*t, after the 
Croat has become hard. These hollows are liable 
to receire extraneous matter, as I believe gyp- 
waok, and sometimes spar, and even lead ; a cu- 
rious qpedmen of the last was presented to me 
hf Bfr. Darby of Colebrook Dale, which con- 
tains In Its cavity some ounces of lead-ore. But 
then are other septaria of iron-stone which seem 
to have had a very different origin, their cavities 
having been formed in cooling or concealing 
from an icnited state, as is ingeniously deduced 
by Dr. Iintton from their internal structure. 
Edhib. Transact. Vol. I. p. 240. The volcanic 
ori|dn of these curious septaria appears to me to 
be rarthcr evinced from their form and the places 
where they are found. They consist of oblate 
Mfheroida, and are found in many parts of the 
earth totally detached from the beds in which 
they lie^i aa at East- Lothian in Scotland. IVo 
(rf tlMoe^ which now lie before me, were found 
Willi many otliers immersed in argillaceous shale 
or shlTer, surrounded by broken lime-stone 
mountains at Bradbourii near Ashboum, in 
Dertiyahire, and were presented to me by Mr. 
Buxton, a gentleman of that town. One of 
these is about fifteen inches in its equatorial 
diameter, and about six inches in its polar one, 
and oontidns beautiful star-like septaria incmst- 
ed, and in part filled witli calcareous spar. The 
other Is about eight inches in its equatorial diam- 
eter, and about four inches in its jiolai* diameter, 
and is quite solid, but shows on its internal sur- 
&ce marlcs of different colours, as if a beginning 
separation had taken place. Now as these sep- 
tuia contain fifty per cent, of iron, according to 
Dr. Mutton, they would soften or melt into a 
semi-fluid clobule by subterraneous fire by less 
heat than ue ^lime-stone in their vicinity ; and 
if t||ey urere '^ected through a hole or fissure 
Hfjould gain a drcular motion alon^ with their 
p ro g re as ive one by their greater friction or ad- 
oealon to one side of the hole. This whirling 
mocUm would produce the oblate spheroidical 
form which they possess, and which as far as I 
know can not in any other way be accounted 
for. They would then harden in the air as 
they rose into the colder parts of the atmosphere, 
and as they descended into so soft a material as 
diale or shiver, their forms would not be injured 
in their fall ; and their presence in materials so 
diffierent from themselves becomes accounted for. 

About the tropics of the large scptarium above 
mrationed, are cii'cular eminent lines, such as 
miaht have been left if it had been coarsely turn- 
ed In a lath. These lines seem to consist of fluid 
matter, which seems to have exsuded in circular 
zones, as their edces appear blunted or retract- 
ed ; and the septanum seems to have split easier 
in such sections puisllel to its equator. Now as 
the crust would first begin to harden and cool 
ifttf its igection in a semifluid state, and the 

equatorial diuncter would become gi-adually en- 
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lai^d as it rose in the air ; the internal parts 
l>eing softer would slide beneatli the polar crust, 
which might crack and pormit part of the semi- 
fluid to exsude, and it is prol»Dle the adhesion 
would thus become less in sections parallel to the 
equator. Which further conflrms this idea of 
the production of these curious septaria. A new- 
cast cannon ball red-hot with its crust only solid, 
if it were shot into the air would probably burst 
in its passage ; as it would consist of a more fluid 
matenal tluin these septaria; and thus by dis- 
charging a shower of liquid Iron would produce 
more dreadful combustion, if used in war, than 
could be effected by a ball, which had been cooled 
and was heated again : since in the latter case 
the ball could not liave its internal 
hotter than the crust of it, without 
its form. 
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NOTE XIX FLINT. 

TransmtUe to glitterin^JUiUs her chalkj/ lands, 
Or shtk on ocean*s bed m countless sands. 

Canto II. L 217. 

1. SILICEOUS ROCKS. 

The great masses of siliceous sands which lie 
in rocks upon the l>eds of lime-stone, or whidb 
are stratified with clay, coal, and iron-ore, are 
evidently produced In the decomposition of vege- 
table or animal matters, as explained in the note 
on morasses. Hence the impressions of vegeta- 
ble i*oots, and even whole trees are often found in 
sand-stone, as well as in coals andiron-ore. In 
these sand-rocks both the siliceous acid and the cal- 
careous base seem to be produced from the materi- 
als of the morass ; for though the presence of 
a siliceous acid and of a calcareous bt^ have not 
yet been separately exhibited from flints, yet from 
the analogy of flint to fluor, and gypsum, and 
marble, and from the conversion or the latter 
into flint, there can be little doubt of their ex- 
istence. 

These siliceous sand-rocks are cither held to- 
gether by a siliceous cement, or have a greater or 
less portion of day in them, which in some acts 
as a cement to the siliceous crystals, but in others 
is in such great abundance that in burning them 
they become an imperfect porcelain, and are then 
used to repair the roads, as at Chesterfield in 
Derbyshire ; these are calle<l argillaceous grit 
by Mr. Kirwan. In other places a calcareous 
matter cements the crystals, together ; and in 
other places the siliceous crystals lie in loose 
strata under the marl in the foim of white 
sand: as at Normington about a mile from 
Derby. 

The lowest beds of siliceous sand-stone pro- 
duced from morasses seem to obtain their acid 
fi'om the morass, and their calcareous base from 
the lime-stone on which it I'ests. lliese beds 
possess a siliceous cement, and from their greater 
purity and hardness ai*e used for coarse grindiug- 
stones and scythe-stones, and are situated on 
the edges of lime-stone countries, having lost 
the other strata of coals, or clay, or iron, 
which were originally produced above them. 
Such are the sand-rocks incumbent on lime- 
stone near Matlock, in Derbyshire. As these 
siliceous sand-rocks contain no marine ]>rodiic- 
tions scattered amongst them, they appear to 
have been elevated, torn to pieces, and many 
fragments of them scattered over the adjurent 
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country by explosioiiSi from fires within tlie 
morass from, wnieli they baye been farmed ; an4 
which dissipated eyery thing inflammable aboya 
and boieath them, except some stains of iron, 
with whidb they are in some places spotted. If 
tliese sand rocks had been accumulated beneath 
the sea, and eleyated along "with the beds of lime- 
stone on which they rest, some yestigesof marine 
sheUs either in their siliceous or eakareous state 
must haye belui discerned amongst them. 

2. SILICEOUS xauEs. 

In many of these sand rocks are found ^he im- 
pressions of yegetaUe roots, which seem to haye 
been the most unchangeable parts of the plant, 
as shc^ and shark's teeth are round in chalk-beds 
from their being the most unchangeable parts 
of the animaL In other instances the wood it- 
self is penetrated, and whole trees conyerted in- 
to flint ; specimens of which I liaye by me, from. 
near Coyentry, and from a grayel-pit in Shrop- 
shire near Child's Archald into the road to 
Drayton. Other polished specimens of ye^eta- 
ble flints abound in the cabinets of the curious, 
wliich eyidently show the concentric circles of 
woody fibres, and their interstices filled with 
whiter siliceous matter, with the branching off of 
the knots when cut horizontally, and the paral- 
Id lines of wood when cut longitudinally, with 
uncommon beauty and yariety. Of these I pos- 
sess some beautiful specimens, which were pre- 
sented to me by the Earl of Uxbridge. 

llie colours of these siliceous y^etabltfs are 
generally brown, ftom the iron, I suppose, or 
manganese, whidb induced them to crystallize or 
to fiise more easily. Some of the cracks of the 
wood in drying are filled with white flint or caL> 
cedony, and otners of them remain hollow, lin- 
ed with innumerable small icrystals tinged vrith 
Iron, which I suppose had a share in conyerting 
their calcareous matter into siliceous crystals, 
because the crystals called Peak-diamonds are 
always found bedded in an ochreous earth ; and 
those called Bristol-stones are situated on lime- 
stone coloured with iron. Mr. F. French pre- 
sented me with a congeries of siliceous crystals, 
which he gaithered on the crater (as he supposes) 
of an extinguished yolcano at Cromach Water in 
Cumberland. The crystals are about an inch high 
in Uie shape of dM^tooth ot calcareous spar, co- 
vered with a dark rerrufinous matter. The bed 
on which they rest is about an inch in thickness, 
and is stained with iron on its under-surfttce. 
Hiis curious fossil shows the transmutation of 
calcareous earlh into siliceous, as much as the 
siliceous shells which abound in the cabinets of 
the curious. Hiere may some time be discoyer- 
ed in this age of science, a method of thus im- 
pregnating wood with liquid flint, wliich would 
produce pillars for the support, and tiles for the 
coyering of houses, whicn would be uninflam- 
mable and endure as long as the earth beneath 
them. 

That some siliceous productions haye been in 
a fluid state without much heat at the time of 
their formation appears from the yegetable flints 
aboye described not haying quite lost their or- 
ganized appearance ; from shells, and coralloi^, 
and entrochi beinfg conyerted into flint without 
losing their form ; from, the bason of calcedony 
Giesar in Iceland ; and firom the experiment 
of Mr. Bergman, who obtained thirteen r^u- 
lar formed crystals by suffering the powder of 
quartz to remain in a yessel with fluor acid for 
two years ; these crystals were about the size of 



small peas, and were not so hard as qoarti. 
Opusc. de Terra Silicea, p. SS. Mr. Achird 
procured both calcareous and ailiceqoa cm- 
tals, one from calcareous earth, and die otmr 
from the earth of alum, both disaolyed in water 
impregnated with fixed air ; the water fihrst- 
inc yery slowly throng 'a pwona botfcoai «f 
baked oay. See Jonnial de Phyalqin^ ftr 
January, 177B. 

S. AOATBS, ONYXES, 'SCOTS-PEBBUBS. 

In small cayities of these sand-rocks, I«ai»> 
formed, the bcMitiful siliceous nodules are ItNiiid 
which are called So(rts-pebble8 ; and which on lie- 
ing cut in different directions take the nanus of 
agates, onyxes, sardonyxes, &c. according to the 
colours of the lines or strata which they exhIUt. 
Some of the nodules are hollow and ailed widi 
crystals, others haye a nucleus of less ooufact 
siliceous matter which is generally w^hite, sar- 
rounded with many concentric strata coloured 
with iron, and other alternate strata of white 
affate or calcedony, sometimes to the number of 
thirty. 

I think these nodules bear eyident marios «f 
their haying been in perfect fiision by either 
heat alone, or by water and heat, under gnat 

5ressure, according to the ingeiii<Hia theory of 
)r. Hutton ; but I do not imagine, that they 
were injected into cayities from materials firom 
without but that some yegetables or parts of 
yegetables containing more iron or maiuaness 
than others, focilitated the complete tusion, 
thus destroying the yestiges of YeeetBlble (ngani- 
zation, which were conspicuous in the silieeoas 
trees aboye mentioned. Some of these nodules 
being hollow and lined with crystals, and others 
containing a nucleus of white siliceous matter of 
a looser texture, show th^ were composed of 
the materials then existing mthe carity ; whidi 
consisting before of loose sand, must take up len 
space when fused into a solid mass. 

These siliceous nodules resemble liie nodules 
of iron-stone mentioned in note on Canto ILL 
18S, in respect to their possessing a great num- 
ber of concentric spheres oolouredgenerally with 
iron, but they differ in this circumstance, that 
the concentric spheres generaQv obey tike firatn 
of the external crust, and in their not possessing 
a chalybeate nucleus. The stalactites rormed on 
the roofs of cayems are often coloured in con- 
centric strata, by their coats being spread oyer 
each other at different times ; and some of ttkoan, 
as the cupreous ones, possess great beauty finom 
this formation ; but as these are necessarily 
more oi* less of a cylindrical or conic form, tiie 
nodules or globular flints aboye described 6annot 
haye been constructed in this manner. To 
what law of nature then is to be refenred the 

r'oduction of such numerous concentric spheres ? 
suspect to the law of congelation. 
When salt and water are exposed to seyere 
frosty air, the salt is said to be precipitated as 
the water freezes ; that is, as the heat in which 
it was dissolyed, is withdrawn ; where the ex- 
periment is tried in a bowl or bason, this may 
be true, as the surface freezes first, and the sah u 
found at the bottom. But in a fluid exposed hi 
a thin phial, I found by experiment, tnat the 
extraneous matter preyiouuy dissolyed by the 
heat in the mixture was not simply set at uber- 
ty to subside, but was detruded or pudied badk- 
ward as the ice was produced. The experiment 
was this : about two ounces of a solution of blue 
yitriol were accidentally frozen in a thin phiali 



I 

I 



N9U XIX.] 

the glMs WM cracked «nd fiUkn to piecM, the 
ice wu diltolTedy and I found a piluu' of Uae 
YilxUl atandinc erect oo the bottom of the bro- 
lun bottle. I>^i8 this power of congelation 
BMra ea tt raofdinary, than that by its powerful 
tuai. andden expansion it should biprst iron sheUs 
and eoeiiofns, or throw out the plugs with 
which the water was secured in them above one 
hundred and thirty yards» according to the ez- 
periipenta at Quebec by Major Williams. £din. 
IVaasaet. VoL IL p. SS. 

In aomeailiceons nodules which now lie before 
mcb tlw eKtemal crust for about the tenth of an 
inoh oanalsta of white agate, in others it is much 
tidiiiiar, and in some much thiclcer ; correspond- 
bm witii this crust there are from twenty to 
thfirty anperincambent strata, of alternately 
dailBer and lighter colour ; whence it appears, 
dMft the SKteraal crust as it cooled or froze, pro- 
peUad from it die iron <Nr manganese which was 
diMolTed in it ; this receded till it had formed 
an arch or vault strong enough to resist its fur- 
ther pnntrosion ; then the next inner nph^w or 
s lr a tot ae it cooled or flroze, propelled forwards 
its eoloiirin|^ matter in the same manner, till 
anoClMrardi cr sphere foroduced sufficient re- 
ffittanfir to tliis fngorescent expulsion. Seme of 
them have detruded their colouring matter quite 
to the etmtctf the rings ocmtinuing to become 
dariur ae they are nearer it ; in otliers tike chaly- 
beate arch aeems to hare stopped half an inch 
from tiie oeotre^ and Iwcome tnicicer bv having 
attracted to itMif the irony matter from the 
wliite nneleaa, owing probably to its cooling less 
precipitately in the central parts than at .the sur^ 
taes of the pefaUe. 

A aimilar detrusicm of a marly matter in cir- 
cular aicfacs or vaults obtains in the salt mines 
in Cheshire; from whence Dr. Hutton very 
iagenknui^ concludes. Jiat the salt must have 
been liqoined by heat ; which would seem to be 
moeh ooniirmed by the above theory. Edinb. 
Transact. Vol. I. p. 244. 

I cannot conclude this account of Scots-peb- 
Uea without obeerving that seme of them on be- 
ing eawed hmgitudinfOly asunder, seem still to 
poaseas some vestiges of tlie cylindrical oxvanlza- 
tion of vegetables ; others possess a nudeus of 
white agate much resembli^ so Jie bulbous roots 
with their concentric coats, or the knots in elm- 
roota or erah-trees ; some of these I suppose were 
formed in the manner above explidned, during 
tiie ooogeiation of masses of melted flint and 
iron ; ouem may have been formed from a ve- 
getable nucleus, and retain some vestiges of the 
oiganization of the plant. 

4. SAND OF THE SEA. 

The great abundance of siliceous sand at the 
bottom of the ocean may in part be washed 
down fkvm the siliceous rocks above deserilied, 
but in general 1 suppose it derives its acid only 
from the vegetable and animal matter of moras- 
ses, which is^carried down by floods, or by the at- 
moephere, and becomes united in the sea with its 
calcareous base from sheUs and coralloids, and thus 
aasames its crystalline form at the bottom of the 
ocean, and is thero intermizied with gravel or 
other nuitters washed from the mountwns in its 
vicinity. 

5. CHERT, OR PETROSILEX. 

The rocks of marble aro often alternately in- 
termixed with strata of chert, or coarse flint, 
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and this in beds from one to three feet thick, as 
at Ilam and Matlodc, or of less'tlian the tenth 
of an inch in thidmess, as a mile or two from 
Bakewell in the road to Buxton. It is difficult 
to conceive in what manner ten or twenty stn^ 
ta of either lime-stone or flint, of different 
shades of white and blacic, could be laid quite ro- 
gularly over each other from sediments or pre- 
cipitations from the sea ; it Ufipexn to me much 
easier to comprehend, by supposing with Dr. 
Hutton, that both the solid roclu ofxnarlde and 
the flint had been fused by great heat, (or by 
heat and water,) under inmiense pressuro; by 
its cooling or congealing the colouring matter 
might be detruded, and rorm parallel or curvi- 
linear strata, as above explained. 

The colouring matter both of lime-stone and 
flint was probably owing to the flesh of peculiar 
animals, as well as the siliceous acid, which 
converted some of the lime- stone into flint ; or 
to some strata of shell.fl«h having been over- 
whelmed when alive with new materials, while 
others dying in their natural situations would 
lose their fleshy part, eitlier by its putrid solu- 
tion in the water or by its being eaten by other 
sea-insects. I have some calcareous fossu shells 
which contain a black coaly matter in tibem, 
which was evidentiy the body of the ■nimoi^ 
and others of the same kind filled with spar in- 
stead of it. The Labradoro stone has I simpoee 
its colours from the nacre or mother-pearl snells, 
from which it was probably produced. And 
there is a stratum of cidcaroous matter about six 
or «ight inches thick at Wingerworth in Der- 
byshnre oycp the iron-beds, which is r^ete with 
shells of fresh-water musdes, and evidentl v ob- 
tidns its dark colour fi*om them, as mentioned 
in note XVI. Many nodules of flint resemble 
in colour as well as m form tiie shells of the 
echinus or sea-urohin ; others resemble some 
coralloids botii in form and colour; and M. 
Arduini found in the Monte de Fanrarasio, red 
flint, branching like corals, from whence they 
seem to have obtained both their form and their 
coloiur. Ferber's Travels in Italy, p. 48. 

6. KODULES or FLINT IN CHALK-BEDS. 

As the nodules of flint found in chalk-beds 
possess no marks of having been rounded bv at- 
trition or solution, I condude that they have 
gained their form as well as their dark colour 
nrom the flesh of the shell-fish from which they 
had their origin ; but which have been so complete- 
ly fused by heat, or heat and water, as to dt>liter- 
ate aU vestiges of the shell, in the same man- 
ner as the lUMiules of agate and onyx were pro- 
duced from parts of vegetables, but whicb had 
been so completdy fiued as to obliterate all 
marks <^ their organization, or as many iron- 
nodules have obtained their form and origin 
firom peculiar vegetables. 

Some nodules in chalk-beds consist of shells of 
echini filled up with chalk, the animal having 
been dissolved away by putrescence in water, or 
eaten by other sea-insects ; other shells of eclii- 
ni, in which I suppose tiie animal's body re- 
mained, aro converted into flint but still retain 
the form of the shell. Others, I suppose as 
above, being more completely Aised, have be- 
come fiint coloured by the animal flesh, but 
without the exact form eithei* of the flesh or shell 
of the animal. Many of these are hollow with- 
in and lined with crystals, like the Scots-peb- 
bles above described ; but as the colouring mat- 
ter of animal bodies differs but littie from each 
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other compared with those of vegetables, these 
flints vary less in their colours than those above 
mentioned. At the same time as they cooled 
in concentric spheres like the Scots-pebbles, 
they often possess faint rings of colours, and al- 
ways break in conchoide forms like them. 

This idea of the productions of nodules of flint 
in chalk-beds is countenanced Arom the iron 
which generally appears as these flints become 
decomposed by the air ; which by unitine with 
the iron in their composition reduces it from a 
vitrescent state to that of calx, and thus ren- 
ders It visible. And secondlv, by there being no 
appearance in chalk-beds, of a string or pipe of 
BUiceous matter connecting one nodule with an- 
other, which must have happened if the silice- 
ous matter, or its acid, had oeen iniect^ from 
without according to the idea of uv. Hutton. 
And thirdly, because many of them have very 
lai^ cavities at their centres, which should not 
have happened'had they been formed by the injec- 
tion of a material from without. 

When shdls or chalk are thus converted from 
calcareous to siliceous matter bv the flesh of the 
animal, tiie new flint being neavier than the 
shell or chiJk occupies less space than the mate- 



tides retain their angular form, and in some 
beds of loose sand, of which there Is <me of con- 
siderable purity a few yards beneath the nwl 
at Normington about a mile soudi of "DeAij. 
Other siliceous sands have had ihdr wa^ 
rounded off, like the pebbles in crmvel-bmi 
These seem to owe th^ globular Jorm to twe 
causes ; one to their attrition as^nst each oAor, 
when they may for centuries have lain at tike 
bottom of the sea, or of rivers; vrhere Aer 
may have been progressively accumulated, and 
thus prosressively at the same time rubbed 
upon each other by the dashing of the water, 
and where they would be more easily reUed 
over each other by their gravity being so much 
less than in air. This is evidently now gdng 
on in the river Derwent, for though there are 
no lime-stone rocks for tenor fifteen miles above 
Derby, yet a great part of the river gravd at 
Derby consists of lime-stone nodules, iriiose 
angles are quite worn off in their descent down 
the stream. 

There is however another cause which musk 
have contributed to round the angles both of cal- 
careous and siliceous fragments; and that is, 
their solubility in water ; <slcareou8 earth is pep- 



rials it was produced from ; this is the cause of petually found suspended in the watera which 



frequent cavities within them, where the whole 
mass has not been completdy fused and pressed 
together. In Derbyshire there are masses of 
coralloid and other shells which have become 
siliceous, and are thus left with large vacuities 
sometimes within and sometimes on the outside 
of the remaining form of the shell, like the 
Frendi millstones, and I suppose might serve 
the same purpose ; the gravel of the Derwent is 
fuU of specimens of this kind. 

Since writing the above I have received a very 
Ingenious account of chalk-beds from Dr. Me- 
nlsh of Chelmsford* He distinguishes chalk- 
beds into three kinds ; such as have been raised 
from the sea with littie disturbance of their stra- 
ta, as the diffii of Dover and Margate, which he 
terms irUire chalk. Another state of chalk is 
where it has suffered mudi derangement, as the 
banks of the Thames at Gravcsend and Dart- 
ford. And a third state where fragments of 
chfdk have been rounded by water, which he 
terms Muwal chalk. In the first of these situa- 
tions of c^alk he observes, that the flint lies in 
strata horizontally, and generaUy in distinct no- 
dules, but that he has observed two instances of 
solid plates or strata of flint, from an inch to 
two inches i» thickness, interposed, between 
the chalk beds ; one of these is in a chalk-lramk 
by the road side at Berkhamstead, the other in 
a bajik on the road from Chatham leading to Can- 
terbury. Dr. Menish has further observed that 
many of the echini are crushed in tiieii* form, 
and yet filled with flint, which has taken the 
form of the crushed shell, and that though many 
flint nodules are hollow, yet that in some ecJiini 
the siliceum seems to have enlarged, as it passed 
from a fluid to a solid state, as it swells out in 
a protuberance at the mouth and anus of the 
shell, and that though these shells are so filled 
with flint yet that in many places tiie shdl itsdf 
remains calcareous. These strata of nodules 
and plates of flint seem to countenance their ori- 
gin from the flesh of a stratum of animals which 
perished by some natural violence, and were 
buried in their shells. 

7. ANGLES OF SILICEOUS SAND. 

. In many rocks of siliceous sand the par- 



pass over it ; and the earth of flints was obsenred 
ty Borgman to be contained in water in thepvo- 
portion of one grain to a gallon. Kirwaa's 
Mineralogy, p. 107. In boilmg water, however, 
it is soliuue in much greater proporticm, as ap- 
pears from the siliceous earth sublimed in the 
distillation of fluor add in glass vessda ; and from 
the basons of calcedony which surrounded the 
jets of hot water near mount Heda in Icdand. 
Troil on Iceland. It is probable most siliceous 
sands or pebbles have at some ages of the world 
been long exposed to aqueous steams raised by 
subterranean flres. And if fragments of stone 
were long immersed in a fluid menstruum, their 
angular parts would be first dissolved, on ac- 
coimt of their greater surfiace. 

Many beds of siliceous gravd are cemented 
t<^ether by a siliceous cement, and are called 
breccia ; as the plumb-pudding stones of Hart- 
fordshlre, and the walls of a subterraneous tem- 
ple excavated by Mr. Curzon, at Hag^, near 
Kugdy, in Staffordshire ; these may have been 
reposed to great heat, as they were immersed in 
water; which water under great pressure of 
superincumbent materials may have been ren- 
dered red-hot, as in Papin's digester ; and have 
thus possessed powersof solution with which we 
are unacquainted. 

* 8. BASALTES AND GRANITES. 

Another source of siliceous stones is from the 
granite, or basaltes, or porphyries, which are of 
different hardnesses accordmgtothe materials of 
thdr composition, or to the fire they have under- 

fone ; such are the stones of Arthur's hiU, near 
i^dinburgh, of the Giant's Causeway in Ire- 
land, and of Chamwood Forest in Leicester- 
shire ; the lippermost stratum of which last 
seems to have been cracked, either by its eleva- 
tion, or by its hastily cooling after ignition by the 
contact of dews or snows, and thus breaks into 
angular fragments, such as the streets of London 
are paved with ; or hkve had their angles rounds 
ed by attrition or by partial solution ; and have 
thus formed the common paving stones or bowl- 
ers ; as well as the gravel, which is often rolled 
into strata amid the siliceous sand-beds, which 
are either formed or collected in the eee. 



Note XX,] 

In wliat manner inoh m mass of cryBtalllzed 
■alter as the Giant's Causeway and similar oo- 
lunna of basaltes, oould have been raised with- 
out other ▼oloanio appearanoes, may be a matter 
not easy to oomprenend ; but there is another 
power in nature besides mat of expansile rapour 
whMi may hare raised some materials which 
have prarioasly been in igneous or aqueous so- 
Inthm ; and tmit is the act of congdation. When 
the water in the experiments wove related of 
If^or Williams had by congelation thrown out 
Ae pings from the bomb-shells, a column of ice 
rose from the hoL% of the bomb six or eight indi- 
es hi|^ Other bodies I suspect increase in 
bolkwliidi crystallize in cooling, as iron and 
type-metal. 1 remember pouring eight or ten 
pounds of melted brimstone into a pot to cool 
and was smprised to see after a little time apart 
of the fluid beneath break a hole in the congeal- 
ed enut above it, and gradually rise into a pro- 
montory sereral inches high ; the basaltes has 
muiy marks of fusion, and of crjrstallization, and 
may thence, as well as many other kinds of rode, 
as of i^ar, marble, petrosilex, jasper, &c have 
been raised by the power of cougelation, a power 
whose ouantlty has not yet Men ascertained, 
and peniape greater and more universal than 
that of vapours erpanded by heat. These basal- 
tie eolwmns rise sometimes out of mountains of 
granite itsdf, as mentioned by Dr. Beddoes, 
(PhiL Transact. VoL LXXX.) and as they 
■eem to consist of similar materials more com- 
■letdy fosed, there is still greater reason to be- 
lieve them to have beendevated in the cooling or 
erystalliiationofthe mass. See note XXI V. 



NOTE XX.— CLAY. 

Hence duOUe dws in mde expansion spread. 
Soft at the cjfgnat down, their snow-white bed. 

Cakto II. L 277. 

Thx philosophers, who have attended to the 
fcrmation of the earth, have acknowledged two 
gnat acents in produdng the various dianges 
i^di the terraqueous gld>e has undex^gone, and 
these are water and fire. Some of them have 
perhaps ascribed too much to one of these great 
agents of nature, and some to the other. They 
i»ve generally agreed that the stratification of 
naterials ooud only be produced from sediments 
or prednitations, which were previoudy mixed 
or dissofved in the sea ; and that whatever ef- 
fBcts wore produced by fire were performed af- 
terwards* 

There is however great difficulty in account- 
ing lior the universal stratification of the solid 
glsbe of the earth in this manner, since many of 
tke materials, which appear in strata, could not 
lave besQ susnended in water ; as the nodules 
of flint in duuk-beds, the extensive beds of shells, 
and lastily the strata of coal, day, sand, and iron- 
on^ whieh in most coal countries lie from five 
t|^ sflfven times altematdy stratified over each 
other, and none of them are soluble in water. 
Add to this, if a sdution of them or a mixture 
of them In water could be supposed, the cause 
of that sdution must cease before a predpita- 
tion could commence. 

]. The great masses of lava, under the vari- 
ous names of granite, porphyry, toadstone, 
moor-stone, rag, and slate, which constitute 
tile old worid, may have acquired the old strati- 
flcation, whidi some of them appear to possess, 
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by thdr havliw been formed by suceesdve erup- 
tions of a fluid mass, which at different periods 
of ancient time arose from volcanic shans and 
covered each other, the surface of the interior 
mass of lava would cool and become solid before 
the superincumbent stratum was poured over it ; 
to the same cause may be ascribed their differ- 
ent compositions and textures, which are scarce- 
ly the same in any two parts of the world. 

S. The stratifications of the great masses of 
lime-stone, which were produced from se». 
shells, seem to have been formed by tiie dlfier- 
ent times at which the innumerable diells were 
produced and depodted. A colony of echini, 
or madrepores, or comua ammonis, lived and 
perished in one period of time; in another a 
new colony of eitner similar or different diella 
lived and died over the former ones, producing 
a stratum of more recent shells over a stratum 
of others which had b^un to petrify or to be- 
come marble ; and thus from unknown depths 
to what are now the summits of mountains the 
lime-stone is disposed in strata of varying soli- 
dity and colour. These have afterwards under- 
Sone variety of changes by their solution and 
epodtion from the water in which they were 
immersed, or from having l)een exposed to great 
heat under, great pressure, according to the in- 
genious theory of Dr. Hutton. Edinb. Transact. 
Vd. I. See note XVI. 

S. In most of the coal-countries of tills island 
there are from five to seven beds of coal strati- 
fied with an equd number of beds, though of 
much greater tiiickness, of day and sand-stone, 
and occadonally of iron-ores. In what manner 
to account for tiie stratification of these mate- 
rials seems to be a problem of great difficulty. 
Philosophers have generally supposed that they 
have been arranged by the currents of the sea ; 
but conddering their insolubility in water, and 
their almost similar specific gravity, an accumu- 
lation of them in sucn dlstmct beds from this 
cause is altogether inconceivable, though some 
coal-countries bear marks of having l>een at 
some time immersed beneath the waves and 
raised again by subterranean fires. 

The iDgher and lower parts of morasses were 
necessarityproduced at different periods of time, 
see Note XV 1 1, and would thus origindly be 
formed in strata of diffierent ages. For vvhen 
an old wood perished, and produced a morass, 
many centuries would elapse bdbre another 
wood could grow and pensh agdn upon the 
same ground, which would thus produce a new 
stratum of morass over the otiier, differing in- 
deed principally in its ag^ and perhaps as the 
timber might lie different, in the proportions of 
its component parts. 

Now if we suppose the lowermost stratum of 
a morass become ignited, like fermenting hay, 
(after whatever could be carried away by solu- 
tion in water was gone,) what would happen ? 
Certainly the inflammable part, the oil, sul- 
phur, or bitumen, would bum away, and be 
evaporated in air ; and the fixed parts would be 
left, as day, lime, and iron ; while some of the 
calcareous earth would join with tiie siliceous 
acid, and produce sand, or with the ar^Uaceous 
earth, and produce marL Thence after many 
Centuries another bed would take fire, but with 
less degree of ignition, and with a greater body 
of morass over it, what then would happen? 
The bitumen and sulphur would rise and might 
become condensed under an impervious stra- 
tum, which m%ht not be ignited, and thwe 
form coal of different purities according to its 
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degree of fluidity, wbich would pcnnit some of 
the eUy to subside through it into the place 
frooA which it was sublimed. 

Smue centuries afterwards anoHier similar 
process m^^ht take pbtoe, and either thicken the 
coal-bed, or produce a new clay-bed, or marl, or 
sand, or deposit iron up<m i^ accordii^ to the 
concomitant circumstances above mentioned. 

I do not mean to contend that a few masses of 
some materials may not have been rolled to- 
gether by currents, when the mountains were 
much more elevated than at present, and in con- 
sequence the rivers broader and more rapid, and 
the storms of rain and wind greater both in 
quantity and force. Some gravu-beds may have 
been thus washed from the mountains ; and 
some white clay washed from morasses into val- 
leys beneath them ; and some ochres of iron dis- 
solved and again deposited by wflter ; and some 
calcareous depositions from vrater, (as the bank 
for instance on which stand the houses at Mat- 
lock-bath ;) but these are all of small extent or 
consequence compared to the primitive rocks dT 
granite or porphyry which form the nucleus of 
the earth, or to uie immense strata of limestone 
which crust over the greatest part of this granite 
or porphyry ; or lastly to the very extensive beds 
of clay, marl, sand-stone, coal, and iron, whidi 
were probably for many millions of years the 
only parts of our continents and Islands, which 
were then elevated above the level of the sea, and 
which on that account became covered with 
y^ftation, and thence acquired their later or 
superincumbent strata, which constitute, what 
some have termed, the new world. 

There is anotiier source of clay, and that of the 
finest kind, from decomposed granite ; this is of 
a snowy white, and mixed with shining partides 
of mica ; of this kind is an earth from the coun- 
try of the Cherokees. Other kinds are from less 
pure lavas; Mr. Ferber asserts that the sul- 
phurous steams from Mount Vesuvius convert 
the lava into day. 

" The lavas of the andent Soliktara volcano 
have been undoubtedly of a vitreous nature, and 
these appear at present argillaceous. Some frag- 
ments of this lava are but half or at one side 
changed into dav, whidi dther is visdd or duc- 
tile, or hard ana stony. Clajrs by flre are de- 
prived of their coherent quality, which cannot 
i>e restored to them by pulverixation, nor by 
humectation. But the sulphureous Solfatara 
steams restore it, as may be easily observed on 
the broken pots wherein thev gather the sal am- 
moniac ; though very wdl Dued and burnt at 
Naples they are mollified Main by the add 
steams into a visdd clay which keeps the former 
fire-burnt colour.** Travels in Italy, p. 166. 



NOTE XXL— ENAMELa 

Smeared her huge dragons with metallic hues, 
With golden pvarpks, and cobaUic blues. 

Canto II. L 287. 

The fine br^ht purples or rose colours which 
we see on China cups are not produdble with 
any other material except gold, manganese in- 
deed gives a purple but of a very different kind. 

In Europe the application of gold to these 
purposes appears to be of modem invehtion. 
Cassius's discovery of the precipitate of gold by 
tin, and the use oi that predpitate far cofouring 
glass and enamels, are now gfioeiaUy known. 



but though the predpitate with tin be 
cessf nl in jurodiidng the mby g^tma, or the eol* 
ourless glass which beoomea red bj sabssfnort 
ignition, the tin probably eontriboting to pn^ 
vent the gold from separating^ which it is vny 
liable to do during the fusion ; yet, for — '—f'*, 
the predpitates made by alcsline salts answw 
equally well, and give a finer red> the eokar 
produced by the tin predpitate being a Uaiih 
purple, but with the others a rose red. I an in. 
formed that some of our best artists prefer aonoi 
fulminans, mixing it, liefore it has becoas dry, 
with the white oomnodtion or enamd flax : 
when once it is divided by the oihtr matter, H 
is ground with great safety, and withmit thi 
least danger of cohesion, wheuier moist ot 
The colour is remarkably improved and broi 
fmrth by long grinding, which accordingly 
an essential circumstance in the process. 

The precipitates of gold, and tiie colcothar «r 
other red preparations of iron, are called temder 
colours. The heat must be no greater than ii 
just sufficient to make the euamcTrun upontlie 
piece, for if grei^r, the colours will be destrsy- 
ed or changed to a diffm-ent kind. When the fi- 
treous matter has j ust become fluid it seems as if 
the coloured metallic calx remained barely uikr- 
mixed with it, like a coloured powder of. exqui- 
site tenuity suspended in vrater : but by stroa* 
ger fire the calx is t&ssolved, andmetallie cotosw 
are altered by solution in glass as well as Inaddi 
or alkalies. 

The Sucon mines have till very latdy almMt 
exdttdvdy supplied the rest of Europe wHh e^ 
bait, or rather with its |»reparation8, aafts 
and smalt, for the exportation of the ore itsetf 
is there a capital crime. Hungary, l^div 
Sweden, and some other parts of the continent 
are now said to afford cobalts equal to the Saxoi^ 
and roecimens have been discovered in our owB 
island, both in Cornwall and in ScoUand; bat 
hitherto in no great quantity. 

Calces of colMtlt and of copper differ verv nia> 
terially from those above mentioned in thdr »- 
plication for colouring enamds. In those tts 
calx has previously acquired the intended odU 
our, a colour which befurs a red heat wiUiout b- 
jury, and all that remains is to fix it on the jkm 
by a vitreous flux. But the blue cdeur of cs* 
bait, and the green or bluidi green of oomr^ 
acre produced by vitrification, that is, by ssMiai 
in tne glass, and a strong flre is neceasaryte 
their perfection. These odces, therefore^ wfcca 
mixed with the enamd flux, are melted in en* 
dbles, once or oftener, and the deep cdMDsi 
opake fflass, thence^resultinr, is ground into iift* 
palpable powder, and used for enameL Oil 
part of dtner of these calces is put to ten, sfac- 
teen, or twenty parts of the flux* according M 
the depth of colour required. The heat oi tht 
euutael kiln is only a full red, such as is marfcfll 
on Mr. Wedgwood's themumieter six dcjprsea 
It is therefore necessary that the flus be so id- 
justed as to mdt in that low heat. The nsml 
materials are flint, or flint-glass, with a dps pro* 
portion of red- lead, or borax, or both^ and ssns* 
times a little tin cidx to give opadty. 

Ka-o^in is the name givefi by the Chinese to 
their porcelain clay, aaia pe^tun^se to the other 
ingreuient in their China ware. Specimens «f 
both these have been brought into En^bnd, and 
found to agree in qualltv with some of oUr owa 
materials. Kaolin is the very same as a day 
found in Cornwall, and the petuntse is a gnodli 
similar to tbe Cornish moorstone. There an 
differences, both in the Chinese petuntses, and 
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fUah moontonea ; all of them contain 
na and qnartzy particles, in greater or 
Btltir, aloiw with feltspar, which lait la 
Btial ingredient for the porcdain mano^ 
The only ixjurions material commonly 
1 them is iron, wiiich discoloura tlie ware 
oftlon to its quantity, and which our 
nes are porhaps more frequently tainted 
in the Chinese. Very fine porcelain has 
de firom English materials, but the niu 
lie manuliRcture renders the process pre- 
snd the profit hazardous ; for the semi- 
tion, which constitutes porcelain, Ib ne- 
r accompanied with a degree of softness 
baton, so that the vessels are liable to have 
ma altered in the kiln, or to run together 
y accidental augmentations of the fire. 



E XXII PORTLAND VASE. 

' moftalifyr^faiee and mourn 
^^flnejwmt rf Portland's nwstie urn, 

CaxtoII. LJSia 

Klehrated funeral Tose, long in possession 
•arberini family, and lately purchased by 
Mof Portland for a thousand guineas, is 
n Inches high and six in diameter in the 
; part. The figures ore of most exquisite 
mship in has relief of white opake glass, 
1 a ground of deep blue glass, which ap- 
lok except when lidd against the light. 
Bdgwood is of opinion from many 
lanees that the figures haTe been made 
ag away the external crust of white 
Ims^ in the manner the finest cameos 
en produced, and that it must thence 
en the labour of a great many years, 
ttlqnarians have placed the time of its 
ioQ many centuries before the Christian 
aeulptnre was said to have been dedin- 
rMpeet to its excellence in the time of 
Ur the Great. See an account of the 
■1 or Portland vase by M. D*Hancar- 
idby Mr. Wedgwood. 
' opinions and comectures have been 
4 CMUseming the dgures on this cele- 
aae. Havii^; carefully examined one 
ITodgwood's beautiful copies of this won- 
lodnction of art, I shall add one more 
re to the number. 

¥odgwood has well observed that it does 
1 pmable that the Portland vase was 
ly made for the ashes of any particular 
leeeased, because many years must have 
Mssary f<nr its production. Hence it may 
■ded, that the subject of its embellish- 
I not private history but of a general na- 
rhissttlgect i^pears tome tobewell cho- 
1 the story to be finely told ; and that it 
.is what in ancient times engaged the at- 
•f philoaodhen, poets, and heroes, I 
part of the Eleusinian mysteries. 
I mysteries were invented in lEfypU 
rwaids transferred to Greecei and nour^ 
we particularly at Athens, which was 
jne time the seat of the fine arts, lliey 
Iflf seenical exhibitions representing and 
intr the expectation of a future lifis after 
Dd Ml thia account were encouraged by 
immeQil, insomuch that the Athenian 
olahed a discoverv of their secrete with 
I>r. Warburton lias with great learning 
muity shown that the descent of J&aeas 
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into Hell, deeeribed in the Sixth Book of Vir- 
gil, is a poetical aeeountof the representations of 
the future state in the Eleusian mysteries. Di- 
vine Legation, VoL I. p. 8ia 

And though some writers have differed in opi- 
nion finom Dr. Warbnrton on this subject, be-' 
cause Vbgil has introduced some of his own he- 
roes into the Elysian fields, as Diephobos, Pali- 
nurus, and Dido, in the same manner as Ho- 
mer had done before him, yet it is agreed *»«^t 
the received notions about a fbture state were 
exhibited in these mvsteries, and as these poete 
described those received noticms, they may ba 
said, asfor as these regions doctrines were coi^ 
cemed, to have described the mysteries. 

Now as these were emblematic exhibitiona 
they must have been as well adapted to the pur- 
poeea of aculpture as of poetry, which indeed 
does not seem to have been uncommon, since 
one compartment of figures in the shield of 
^neas ^ represented the regions of Tartama. 
^n. Lib. X. The procession of torches, which 
according to M. De St. Croix was exhibited in 
these mysteries, is still to be seen in basso re- 
lievo, discovered by Sfon and IVheeler. Me- 
moires sur les Mysteres par De St. Cruix, 1784. 
And it is very probable that the beautiful gem 
representimp the marriage of Cupid and Psyche, 
as described by Apuleius, wasonginidly dfsrrip- 
tive of another part of the exhibitions in these 
mysteries, though afterwards it became a com- 
mon sul^ect of ancient art. See Divine Legat. 
Vol. I. p. Saa. What sulgect could have been 
imagined so sublime for the omamente of a fu- 
neru urn as the mortality of all things and their 
resnsdtetion? Where coiud the designer be sup- 
plied with emblems tor this purpose, before the 
Christian sera, but from t£e Lleusiuian mys- 
teries T 

1. The exhibitions of the mysteries were of 
two kinds, those which the people were permit- 
ted to see, and those whidb were only diown to 
the initiated. Concerning the latter, Aristidea 
caUs them " the most shoddngand most ravish- 
ing repiresentations. '* And Stobnus asserts that 
the initiation into the grand mysteries exactly 
resembles death. Divine Legat. VoL I. p. S80, 
and p. 878. And Vix^gil in nis entrance to the 
diades below, amongst other things of terrible 
form, mentions deatn. iEn. VI. lliis part of 
the exhibition seems to be represoated in one of 
the compartmenta of the Portland vase. 

Three figures of exquisite workmanship are 
placed bv me side of a ruined column whose ca- 
pital is taUen off, and lies at thdbr feet with other 
disjointed sumes, they sit cm loose piles <^ stone 
beneath a tree, which has not the leavee of any 
eveiYreen of this climate, but may be supposed 
to be an elm, which Virgil places near the «i- 
trance of the infernal n^^ions, and adds, that 
a dream was believed to dwell under every leaf 
of it. Mn, VI. 1. 881. In the midst of this 
group retilines a female figure in a dying attitude^ 
m wnich extreme languor is beautiiiuly repre- 
sented, in her hand is an inverted torch, an an- 
cient emblem of extinguished life, the elbow of 
the same arm resting on a stone sui^orte her as 
she sinks, while the other hand is raised and 
thrown over her drooping head, in some mea- 
sure sustaining it, and gives with great art the 
ide#of feinting lassitude. On the right of her 
site a man> and on the left a woman, both sup- 
porting tibemselves on their arms, as people are 
liable to do when they are thinking intensely. 
They have their backa towards the dying figure, 
yet with their fefcsa tamed towards her, as 
N 
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if seriously contemplating her situation, but 
without stretching out their hands to assist 
her. 

This central figure then appears to me to be 
an hieroglypliic or Eleusinian emblcnaa of mortal 
1^, that is, the lethum, or death, mentioned by 
Viigil amongst the terrible things exhibited at 
the beginning of the mjrsteries. The inserted 
torch shows tlie figure to be emblematic, if it had 
been designed to represmt a real p«nM>n in the 
act of dyuig there had been no necessity for the 
expiring tcroh, as the dying figure alone would 
have been sufficiently intelligible ;— it would 
have been as absurd as to have put an inverted 
torch into the hand of a real person at the time 
of his expiring. Besides if this figure had repre- 
sented a real dying person would not the other 
Spores, or one of them at least, have stretched 
out a hand to support her, to have eased her fall 
among loose stones, or to have smoothed her pil- 
low ? These circumstances evince that the fig- 
ure is an emblem, and therefore could not be a 
representation of the private history of any par- 
ticular family or event. 

The man and woman on each side of the dy- 
ing figure must be considered as emblems, both 
from their similarity of situation and dress to 
the middle figure, and their being grouped along 
with it. These I think are hieroglyphic or 
Eleusinian emblems of humankind, with the 
backs towards the dying fifure of mortal life, un- 
willing to associate wim ner, yet turning back 
tiieir serious and attentive countenances, curious 
indeed to behold, yet sorry to contemplate thdr 
latter end. These &|rares oring strongly to one*s 
mind the Adam ana Eve of sacred vmt, whom 
some have su^osed to have been allegorical or 
hieroglyphic persons of Egyptian origin, but of 
more ancient date, amongst whom. I think is 
Dr. Warburton. According to tills opinion 
Adam and Eve were the names of two hierogly- 
phic figures representing the early state pf man- 
kind; Abel was the name of an hieroglyphic 
figure representing the age of pasturage, and 
Qdn the name of another hiero^yphic symbol 
representing the age of agriculture, at which 
time the uses of iron were discovered. And 
as people who cultivated the earth and built 
housea would increase in numbers much faster 
by their greater production of food thev would 
readily conquer or destroy the people wno were 
sustained by pasturage, which was typified by 
Cain slaying Abd. 

2. On the other compartment of this celebrat- 
ed vase is exhibited an emblem of immortality, 
the representation of which was well known to 
constitute a very principal part of the shows at 
the Eleusinian mysteries, as Dr. Warburton 
has proved bv variety of authority. The habi- 
tation of spirits or ghosts after death vras sup- 
posed by the ancients to be placed beneath the 
earth, where Pluto reigned, igoid dispensed re- 
wards or punishments. Hence the first ^tmre 
in this group is of the manes or ghost, who hav- 
ing pasMd through an ^pen portal is descending 
into a dusl^ region, pointing his toe with timid 
and unsteady step, feelinffas it w^re his way in 
the gloom. This portal Mneaa enters, which is 
described by Vii||^—4Ni/«ta<n^nuai>t^, ^n. 
VI. 1. 186 ; as well as the easy descent,-^^/aa^ 
descensus AvemL lb. The darkness at th^ en- 
trance to the shades is humorously described by 
Ludan. Div. Legat. Vol. I. p. 841. And the 
horror of the gates of hell was in the time of 
Homer become a proverb ; Achilles says to 
Ulysses, '< I hate a liar worse than the gates of 



hell ;** the same aqpression is used in Isaiah, eh. 
xxxviiL ▼. 10. The manA or gftoif appears lin- 
gering and fearftQ, and wishes to drag after him 
a part of his mortal garment, which iMwever ad- 
heres to the side of the portal through whieh he 
has passed. The beauty of tijiis allegory vrooki 
have been expressed by Mr. Pope, by ** We ftel 
the ruling pMsion strcmg in death." 

A little lower down in the group the maaes ec 
ghost is received by a beautiful female, a symbol 
of immortal li^. This is evinced by her fbndUng 
between herlcnees a large and playful serpent, 
which from its annually r«iewing its extenlal 
skin has from great antiquity, even as earty at 
the fiftble of Prometheus, been esteemed an em- 
blem of renovated youth. The story of the ser- 
pent acquiring immortal life from the ass of 
Prometheus, who carried it on his back, is told 
in Bacon's Works, Vol. V. p. 402. Qnwtoedit 
Lond. 1778. For a similar purpose a serpent 
was wrapped round the large hieroglyphic egg 
in the temple of Dioscuri, as an emblem (Mf u» 
renewal of life from a state of death. Bryant's 
Mythologv, VoL II. p. 869, seo. edit. On this 
account abo the serpent was an attendant en 
^sculapius, which seems to have been the name 
of the nieroglyphic figure of medicine. This 
serpent diows this figure to bean emblem, as the 
torch diowed the central figure of the otlntr 
compartment to be an emblem, hoace they agna- 
ably correspond, and explain each other, ens 
representing mortal life, and the other immo ftd 
u/e. 

This emblematic figure of immortal life siti 
down with her feet towards the fijgore of PUi^ 
to, but, turning bade her ftoe towarda the timid 
giuMt, she stretehes forth her hand, and taking 
hold of his elbow, supporte his tottering steps, as 
well as encourages hun to advance, bou which 
circumstances are thus with wonderful in^- 
nuity brouffht to the eye. At the same time the 
spirit loosefy lays his hand upon her arm, as ens 
walking in the dark would naturallj do fioor the 
greater certainty of following his oondoetrese, 
while the general part of the symbol of immartal 
life, being turned toward the figure of Pinto, 
snows tlwt she is leading the ^lantom to hie 
realms. 

In the Pamphili gardens at Rome, Ftoneus in 
assisting Androme£i to descend from the rodk 
takes hold of her elbow to steady or support her 
step, and she lays her hand loosely on Us arm as 
in this figure. Admir. Roman. Antiq. 

The figure of Pluto cannot be mistaken, as le 
acreed by most c£ the writers who have men- 
tfoned this vase ; his grisly beard, and his hav- 
ing one foot buried in ttie eartii, denotes tibe hi- 
femal monarch. He is placed at the lowest 
part of the group, and restiov his chin on his 
hand, and his arm upon his knee, receives the 
stranger-spirit with inquisitive attention ; it was 
before observed that when people think atten- 
tively they naturally rest their bodies in some 
easy attitude, that more animal power may be 
employed on the thinking faculty.. In this group 
of ngures there is ereat art shown in giving an 
idea of a descendlDg plain, mx* frtnaa. earui^ 
Elysiom, and yet all the figures are in reality on 
a horizontal <me. This wonderful deception is 
produced first by the descending step of the 
manes or ghost ; seoondlv, by the arm of the sit- 
ting figure of immortal me being raised up to 
receive him as he descends ; and lastly, by Plu- 
to having one foot sunk into the earth. 

Tlierels yet another figure which is cbnoemed 
in oooducting the manes or ghost to the realms 
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of Pluto, aud this ii loue. He precedt*H the de- I cient ffeniB, one of Orpheus charming CerberuH 
■Moding Bjdrit on expanded wings, lights him with his lyre, and the other of Hercmes binding^ 
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with his torch, and taming hack his beautiful 
eoiintenaace beckons hfan to advance. The an^ 
clent sod of love was of much higher dignity 
tiiaa tne modem Cv^id. He was the first that 
esma out of the great egg of night, (Hesiod 
Thocw. V. CXX. Bryant's MyUioL VoL II. 
pi 848.) and is s^d to possess the keys of the 
iky, aea, and earth. As he therefore led the way 
Into this Ufe, he seems to constitute a proper 
flmhlnn for leadiv the way to a future life. See 
Baoon's WorksTvoL I. p. 568. and Vol. III. 
]^ 582. Quuto edit. 

Th« introduction of love into this part of the 
mvst«riea requirra a little f urthep explanation. 
The Fkyche of the Egyptians was one of 
their moat fovourite emUems, and represented 
the soul, or a future life ; it was originaUy no 
other tfaMUi the aurelia, or butterfly, but in after 
times was represented by a lovely female child 
with the beautiful wings of that insect. The 
nurelia, after its first stage as an emca or cater- 
pillar, lies for a season in a manner dead, and is 
meloaed in a sort of coffin ; in this state of dark- 
BesB it remains idl the winter, but at the return 
of spring it hursts its bonds and comes out with 
new lift^ and in the most beautiful attire. The 
Egyptians thou|^t this a very proper picture of 
dwsonl of man, and of the immortality to which 
it aspired. But as this was all owing to divine 
Itre, of which Eros was an emblem, we find 
this person frequently introduced as a concomi- 
tant of tiie sool in general or Psyche. (Bryant's 
Mjthol. YoL II. p. S86.) Eros, or divine love, 
h for the same reason a proper attendant on the 
vanes or soul after death, and much contributes 
to tell tfie story, that is, to show that a soul or 
BUUiM is designed by the descending figure. 
Vnm this figure of love M. D*Hancarville 
faui^nea that Orpheus and Eurydice are typi- 
led under the figure of the manes and immortal 
life as a&ove described. It may be sufficient to 
•Bswcr, first, that Oipheus is always represent- 
ed with a lyre, of which there are printa of four 
difl^rent gems in Spence's Polymetis, and Vir- 
1^ BO deKribes him, ^^n. VI. cythara frettts 
And secondly, that it is absurd to suppose that 
Evrydice was fondling 'and playins with a ser- 
pent that had slain her. Add to ^s that love 
nems to have been an inhabitant of the infernal 
regloas, as exhibited in the mjrsterie&for Clau- 
(Uin, who treate more openly of the Eleusinian 
nysteries, when they were held in less venera- 
tion. Invokes the deities to disclose to him their 
■MreliS and amongst other things by what torck 
Lore aofleos Pluto. 

Dif, qailNU in nomerain, &o. 
Vos nihi sacranrai penetralia pandite rerum, 
Et vestri Mcretapoli, qua lampade Ditem 
Flaxit Amor. 

In tliis compartment there are two tre^s, 
whoM hranches spread over the figures, one of 
them haa smoother leaves like some evergreens, 
aad. might thence be supposed to have some al- 
lualon to immortality, but they may perhaps 
faava heen designed only as ornaments, or to re- 
lieve the figures, or because it was in groves, 
where these mysteries were originalhr celebrated. 
Thus Homer speaks of t^e woods of Proserpine, 
and meutlans many trees in Tartarus, as pre- 
Kuting their fruite to Tantalus ; Virgil speaks 
of the i^eesant groves of Elysium ; and in 
Spenee's Polymetis there are printa of two an- 



him in a cord, each of them standing by a tree. 
Polvmet. p. 884. As however these trees have 
aU different foliage so dearlv marked by the art- 
ist, they may have had specific meanings in the 
exhibitions of the mysteries, wlilch have not 
reached posterity; of this khid seem to have 
been the tree of knowledge of good and evil, and 
the tree of life, in sacred writ, both which must 
have been emblematic or allegorical. The 
masks, hanging to the handles of tiie vase, seem 
to indicate that there is a concealed meaning in 
the figures besides their general appearance. 
And the priestess at the bottom, which I come 
now to describe, seems to show this concealed 
meaning to be of the sacred or Eleusinian kind. 

8. The figure on the bottom of the vase is on 
a larger scale than the others, and loss finely 
finished, and less elevated ; and as this bottom 
part was afterwards cemented to the upper part, 
It might be executed by another artist for the 
sake of expedition, but there seems no reason to 
suppose that it was not origimdiy designed for 
the upper part of it as some have conjectured. 
As the mysteries of Ceres were celebrated by fe- 
male prieste, for Porphyrins savs the ancienta 
called the priestesses of Ceres, Melissai, or bees, 
which were emblems of chastity, Div. Leg. 
Vol. I. p. 2S5 ; and, as in his Satire against the 
sex, Juvenal says, that few women are worthy 
to be priestesses of Ceres, Sat. VI. the figure at 
the bottom of the vase would seem to represent 
a priestess or hierophant, whose office it was to 
introduce the initiated, and point out to them 
and explain the exhibitions in the mysteries, and 
to exclude the uninitiated, calling out to them, 
** Far, far retire, ye profane !" and to guard the 
secrete of the temple. Thus the inteoductory 
hymn sung by the hierophant, according to £u- 
sebius, be|rins, " I will declare a secret to the in- 
itiated, but let the doors be shut against the pro- 
fane." Div. Leg. Vol. I. p. 177. The priestess 
or hierophant appears in this figure with a close 
hood, and dressed in linen, which site dose about 
her ; except a light doak, which flutters in the 
wind. Wool, as taken from slaughtered ani- 
mals, was esteemed pro£uie by the prieste of 
Egypt, who were always dressed in linen. Apu- 
leius, p. 64. Div. Leg. Vol. I. p. S18. Thus 
Eli made for Samud a linen ephoid. Sam. i. 8. 

Secrecy was the foundation on which all mys- 
teries rested ; when publidy known they ceased 
to be mysteries ; hence a discovery of them was 
not only punished with death by the Athenian 
law, but in other countries a disgrace attended 
the breach of a solemn oath. The priestess in 
the fi^fure before us has her finger pointing to her 
lips as an emblem of silence. There is a figure 
or Harpocrates, who was of Egyptian origin, the 
same as Orus, with the lotus on his head, and 
with his finger pointing to his lips not pressed 
upon them, in Bryant's MythoL VoL II. p. 
S96, and another female figure stfuadil^ on a lo- 
tus, as if just risen from tne Nile, with her fin- 
cer in the same attitude; these seem to have 
been representations or emblems of male and fe- 
male prieste of the secret mysteries. As these 
sorte of emblems were frequently changed by 
artiste for their more degant exhibition, it is 
possible the foliage over the head of this figure 
may bear some analogy to the lotus above men- 
tioned. 

This figure of secrecy seems to be h ore placed, 
with ereat ingenuity, as a caution to the initiat- 
ed, who might understand the meaning of the 
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emblems round the TMe, not to dimlge it. And 
thit cimmutanee seems to aoooimt for there be- 
ing no written esafaination extant, and no tradU 
tion ooBOBmiiif tMe beaotifiil figures handed 
down to us along widi them. 

Another explanation of this figure at the bot- 
tom of the Tase would seem to eonfirm the idea 
that the basM>-rdievos round its sides are represen- 
tations of a part of the mysteries, I mean that it 
is the head of Atis. Lucian aaja that Atis was 
a young man of Phrygia, of uncommon beauty, 
that he dedicated a temnle in Syria to -Rhea, or 
Cybele, and first taught her mysteries to the 
Lfydians, Phrygians, and Samotfairacians, which 
mysteries he mrought from India. He was 
afterwards made an eunuch by Rhea, and 
lived lilce a woman, and assumed a feminine 
habit, and in that sarb went over the world 
teaching her ceremomes and mysteries. Diet, 
par M. Danet, art. Atis. As this figure is 
covered with dotbes, while those on the sides of 
the vase are naked, and has a Plurygian cap on 
the head, and as the form and features are so 
soft, that it is difficult to sav whether it be a 
male or fomale figure, there is reason to con- 
elude, 1. that it has reference to some particu- 
lar person of some particular country ; 2. that 
this per8<m is Atis, the first great hierophant, 
or teacher oi mysteries, to whom M. De la 
Chausse says the figure itself bears a resem- 
blance. Museo. CapitoL Tom. IV. p. 40S. 

In the Museum ETtruscum, VoL I. nlate 96, 
there is the head of Atis with feminine features, 
clothed with a Phrygian a^, and rising firom 
very broad foliage, placed on a kind of term sup- 
ported by the paw of a lion. Goreus in his ex- 
planation of the figure says that it is placed on a 
lion's foot because that animal was sacred to 
Cybele, and that it rises from very broad leaves, 
because after he became ui eunuch he determin- 
ed to dwell in the groves. Thus the foliage, as 
well as the cap and feminine features, confirm 
the idea of this figure at the bottom of the vase 
representing the head of Atis the first great 
hierophant, and that the figures on the sides of 
the vase are emblems from the ancient mysteries. 

I beg leave to add that it does not appear to 
have been uncommon amongst the anclento to 
put allegorical figures on funend vases. In the 
Pkunphui palace at Rome there is an elaborate 
representation of Ufe and death, on an ancient 
sarcophagus. In the first Prometheus is re- 
presented making man, and Minerva is placing 
a butterfly, or the soul, upon his head. In the 
other compartment Love extinguishes his torch 
in the bosom of the dying figure, and is receiv- 
ing the butterfly, or Psyche, from him, with a 
great number of complicated emblematic figures 
grouped in very bad taste. Admir. Roman. 
Antiq. 
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NOTE XXIII COAL. 

Hence seMe coal his masxy couch extends. 
And stars of gold the s^KmcHngtwrite blends. 

Canto II. L S49. 

To elucidate the formation of coal-beds I shall 
here describe a fountain of fossil tar, or petrole- 
um, discovered lately near Colebrook Dale in 
Stiropshire, the particulars of Which were sent 
me by Di*. Robert Darwin, of Shrewsbury. 

About a mile and a half below the celebrated 
iron bridge, constructed by the late Mr. Darby, 



near Colebrook Dale, on the east of the rivw 
Sevam, aa the woriunen in Oetobar I7B6 wwi 
making a sobterruieao eanal into the ™«""*Mb 
for the more easy aoqaaition and oonYoraom if 
the coals which lie uBMlflr it, thay fimnd an eogi. 
ing of liquid bitumen, or petndeum ; aodas ibem 
proceeded further out throuch antall cavitiBB « 
dflSerait sixes from whloh the bitumen iasosd. 
From ten to fifteen barrels of this fooailtar, eseh 
barrel containing thirty-two gallons, were at 
first collected in a dav, which has ainoe howersr 
gradually diminished in quantity, so that at 
present the product is about seven barreb in 
fourteen days. 

The mountain, into which this eanal ent«t% 
consisto of silicious sand, in which however a 
few marine productions, amiarently in their r*. 
cent stete, have been found, and are now In Ihs 
possession of Mr. William ReyiMld% of Ketfy 
iBank. AlH>ut three hundred yards from tibs 
entrance into the mountain and alxnit twenty- 
e^^ht yards below the surfooe oi it* the tar ii 
fcmnd oozing from the sand-rod^ aboye into die 
topand sides of the canal. 

^neath the level of this canal a shaft has besa 
sunk through a gray argiUaoeoussubatance^ esJJU 
ed in this country duiMsh, which ia said to be 
a pretty certain indication of ooal ; beneath tbk 
lies a stratum of coal about two mr three incbei 
thick, of an inferior kind, yielding little flame 
in burnii^, and leaving much ashea ; below tbis 
is a rock of a harder texture, and beneath thb 
are found eoak of an excellent quality ; fw dw 
purpose of procuring which with greater fadhtj 
the canal, or horiz<«tal aperture, is now msk- 
inginto the mountain. July, 1788. 

ISeneath these coals in some j^oea is foand 
salt water, in other parte of the amacent country 
thero are beds of iron-stone, which also oentais 
some bitumen in a less fluid stote, and which an 
about on a level with the new canal, into which 
the fossil tar oozes, as above described. 

Thero aro many intereating eirenmstaneci 
attending the situation and accompaniments ni 
this fountain of fossil tar, tending to devdop 
the manner of ite production. 1. Aa the cans! 
passing into the mountain runs over the bedi 
of coau, and under the reservoir of petrolsani, 
it mpears that a natural distiUaiion of this fossil 
in the bowels of the earth must have taken ]^ac« 
at some eariy period of the world, similar to 
the artificial <Ustillation of coal, which has many 
years been carried on in this place on a smaller 
scale above ground. When this reservoir of pe- 
troleum was cut into, the slowness of ita exsu- 
dation into the canal wad not only owing to U» 
viscidity, but to the pressuro of the wtaxyomghae, 
or to the necessity thero was that air should at 
the same time insinuate itself into the small ca> 
vities from which the petroleum descended. Hie 
existence of such a d]stillati<m at some ancient 
time is confirmed by the thin staratnm of cosl 
beneath the canal (which coven the hard rock) 
having been deprived of ite fossil oH, so as to 
bum without flame, and thus to have become s 
natural coak, or fossU charcoal, while the petro- 
leum distilled from it is found in the cwritiei of 
the rock above it. 

Thero are appearances in other places, which 
favour this idea of the natural distillation of 
petroleum; thus at Matlodc, in Derbyshtoe, a 
nard bitumen is found adhering to the spar in 
the clefts of the lime-rocks in the form of round 
drops about the size of peas ; which oould pa> 
haps only be deposited thero in that form b^ 
sublimation. 
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8. The seeond deduction, which offers itself, ie, 
ttaft t hee e beds of eoel liave been expw^ to a con-' 
fUanabie degree ofheaty since the petaPoleum above 
eoidd not be separated, as far as we luiow, by 
ny other means, and that the good Quality of 
tteeoals beneath the hard rocic was owing to the 
impermeability of this rock to tlie bituminous 
WNmr, and to its jn-essure being too great to per- 
m its beinff remored by tlie elasticity of that 
wpoar. Thus from tlie degree of heat, the de- 
gree of pressure, and the permeability of the su- 
fvincumbent strata, n^tny of the phenomena 
tttendii^ oosl beds receive an easy explanation, 
which much accords with the ingenious theory of 
the earth by Dr. Hutton, Trans, of £dinb.yol. I. 

la some ooal works the fusion of the strata of 
oal has beep so light, that there remains the ap- 
yranre of ligneous fibres, and the impression 
if leaTea, as at Bovey near Exeter, and' even 
■eda of regetables, or which I have had speci- 
meOM from the collieries near Poleswortn in 
Warwickshire. In some, where the heat was 
■at Terr intense and the incumbent stratum not 
psnneable to vapour, the fossil oil has only risen 
to the upper part of the coal-bed, and has ren- 
dered tnat much more inflammable than the 
lower parts of it, as in the collieries near Beaude- 
MTt, the seat of the £arl of Uxbridge in Staf- 
fiMddiire^ where the upper stratum b a perfect 
flannel, or candle-coal, and the lower one of an 
infSerior quality. Over the coal-beds near Sir 
H. Harpur's house in Derbyshire a thin lami- 
na of asphaltum is found in some places near the 
aorlkee of the earth, which would seem to be 
ftmn a distillation of petroleum from the coals 
bdo w, the more fluid part of which had in pro- 
CMS of time exhaled, or been consolidated by its 
absorption of air. In other coal works the up- 
per port of the stratum is of a worse kind than 
the lower one, as at Alfreton and Denbigh, in 
Derbyahire, owing to the superincumbent stra- 
tum haying permitted the exhalation of a great 
part of the petroleum ; whilst at Widdrington 
m Northumberland there is first a seam of coal 
abMit six inches thidc of no value, which lies 
Ufluier about four fathom of clay, beneath this is 
a white free-stone, then a hard stone, which the 
wwr km en there adl a whin, then two fathom of 
dhy^ then another white stone, and under that 
avtin of coal three feet nine inches thick, of a 
dmilar nature to the Newcastle coal. FhiL 
Tiana. Abridg. VoL VI. plate II. p. 198. The si- 
■Hitnde between the circumstances of this eol- 
Ueiy, and of the ooal beneath the fountain of tar 
above deKribed, renders it highly probable that 
ibis upper thin seam of coal has suifered a simi- 
hrdbtulation, and that the inflammable part of 
it had either been received into the clay above in 
the fiirm of sulphur, which when burnt in the 
Men air 'woulo produce alum ; or had been dis- 
qnted fbr want of a receiver, where it could be 
coadenaed. The former opinion is perhaps in 
ttis ease mcnw probable, as in some other coal 
Wds, of which I have procured accounts, the 
■urfiiee of tiie coal beneath clunch or clay is of 
IB inftrior quality, as at West Hallum in Not- 
tinghamdiire. Ine cluneh probably from hence 
aequfares its inflammable part, which on calcina- 
tioD becomes vitriolic acid. I gathered pieces of 
dnncfa converted partially into alum at a col- 

Berr near Bilston, where the ground was still 

n nre a few years ago. 
The heat, which has thus pervaded the beds 

of morass, seems to have been the effect of the 

frrmentation of their vegetable materials; as 

^ew hay sometimes takes fire even in such very 



small mwBses from the sugar it containsi, and 
seems hence not to have been attended with any 
expulsion of lava, like the deeper craters of vol- 
canoes situated in the beds of granite. 

S. The marine shells found in the loose sand^ 
rock above this reservoir of petroleum, and the 
coal beds beneath it, together with the exist- 
ence of sea-salt beneath these coals, prove that 
these coal beds have bran at the bottom of the tea, 
during some remote period of time, and were 
afterwards i^ised into their present situation by 
subterraneous expansions of vapour. This doc- 
trine is further supported by the marks of vio- 
lence, which some coal beds received at the time 
they were raised out of the sea, as in the col- 
lieries at Mendip in Somersetshire. In these 
there are seven strata of coids, equitant upon 
each other, with beds of clay and stone inter- 
vening; amongst which clay are found shells 
and fern branches. In one part of tliis hill the 
strata are disjoined, and a quantity of hetenM^c- 
neous substances fill up the chasm whidh dis- 
joins them, on one side of this chasm the seven 
strata of coal are seen corresponding in respect 
to their reciprocal thickness and gcradness witii 
the seven strata on the other side of the ca- 
vity, except that they have been elevated se- 
veral yar<u higher. FhU. Trans. No. S60. 
abridg. VoL V. p. 837. 

The cracks in the coal bed near Ticknall in 
Derbyshire^ and in the sand-stone rock over it, 
in both of which specimens of lead-ore and spar 
are found, confirm this opinion of their having 
been forcibly raised up by subterraneous fires. 
Over the colliery at Brown-hills near Litchfield, 
there is a stratum of gravel on the surface of the 
ground ; which may be adduced as another 
proof to show that those coals had some time been 
beneath the sea, or the bed of a river. Never- 
theless, these arguments only apply to the col- 
lieries above mentioned, which are few compar- 
ed with those which bear no marks of having 
been immersed in the sea. 

On the other hand the production of coals 
from morasses, as described in note XX. is 
evinced from the vegetable matters frequently 
found in them, and in the strata over them ; as 
fern-leaves in nodules of iron ore, and from the 
bog-shells or fresh water muscles sometimes 
found over them,, of both which I have what I 
believe to be specimens ; and is further proved 
from some parts of these l>eds being only in part 
transformed to coal ; and the other part still re- 
taining not only the form, but some of the pro- 
perties of wood ; specimens of which are not un- 
Irequent in the cabinets of the curious, procured 
from Loch Neagh in Ireland, from Bovey near 
Exeter, and other places ; and from a famous 
cavern called the Temple of the Devil, near 
the town of Altorf in Franconia, at the foot of a 
mountain covered with pine and savine, in 
which ai*e found large coals resembling trees of 
ebony ; which are so far mineralized as to be 
heavy and compact ; and so to effloresce with 
pyrites in some parts as to crumble to pieces ; yet 
from other parts white ashes are produced on 
calcination m>m which JiaKd alkali is procured ; 
which evinces their veffetable origin. (Diet. 
Raisonn§, art. Cbarbon. ) To these may be add- 
ed another argument from the oil which is dis- 
tilled firom coals, and which is analogous to ve- 
getable oil, and does not exist In any bodies truly 
mineral. Keir's Chemical Dictionary, art. Bi- 
tumen. 

Whence it would appear, that though most 
collieries with their attendant strata of day. 
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aand'Stone, and iron, were formed on the 
places where the v^^etaUes grew, firom 
which they had their origin; yet that other 
collections of vegetable matter were wash- 
ed down li*om emmenoes by currents of water 
into the becte of rivers, or the neighbouring seas, 
and were there accumulated at different periods 
of time, and underwent a great d^^ree of heat 
from their fermentation, in the same manner as 
those beds of morass which had continued on the 
plains where they were produced. And that by 
this fermentation many of them had been raised 
from the ocean with sand and sea-shells over 
them ; and others from the beds of rivers with 
accumulations of gravel upon them. 

4. For the purpose of bringing this history of 
the products of morasses more distinctly to the 
eve of the reader, I shall hei<e subjoin two or 
three accounts of sinking or boring for coals, out 
of above twenty which I have procured from 
various places, though the terms are not very in- 
telligible, being the language of the overseers of 
coal-works. 

1 . WhitjiM-inine near the pottery in Stafford- 
shire. Soil 1 foot, brick-clay S leet, shale 4. 
metal which is hard brown and falls in the wea- 
ther 48. coal S. warrant clay 6. brown gritstone 
S6. coal 8|. warrant clay Si. bass and metal &SI. 
hardstone 4. study bass li. coal 4. warrant day, 
depth unknown : in all about 55 yards. 

2. Coal-mine at Jilfretcn in Derbyshire. Soil 
and day 7 feet, fragments of stone 9. bind IS. 
stone 6. bind S4. stone 5. bind 2. stone 2. bind 
10. coal U. bind li. stone S7. bind 7. soft coal S. 
bind S. stone 20. bind 16. coal 7i. in all about 
61 yards. 

5. A basset codUmine at WocHarton in Notting- 
hamshire. Sand and gravd 6 feet, bind 21. stone 
10. smut or effete coal 1. dunch 4. bind 21. 
stone 18. bind 18. stonebjnd 15. soft coal 2. 
clunch and bind 21. coal 7. in aU i^ut 48 
yards. 

4. Coal^mineat West-HaUam inNottinghamshire 
Soil and day 7 feet, bind 46. smut li. clunch 4.^ 
bind S. stone 2. bind 1. stone 1. bind S. stone 1. 
bind 16. shale 2. bind 12. shale S. dunch, stone, 
and a bed of cauk 54. soft coal 4. day and dun 1. 
soft coal 4i. dunch and bind 21. coal 1. broad 
bind 26. hard coal 6. in all about 74 yards. 

As these strata generally lie indined,. I sup- 
pose paralld with the Umestone on which they 
rest, the upper edges of them all come out to day, 
which is termed basseting; when the whole 
mass was ignited by its fermentation, it is pro- 
bable that the inflammable part of some strata 
might thus more easily escape than of oUiers in 
the form of vapour ; as dews are knovm to slide 
between such strata in the production of springs ; 
which accounts for some CMJ-beds being so much 
worse than others. See note XX. 

From this account of the production of coals 
from morasses, it would appear that coal beds 
are not to be expected beneath masses of lime- 
stone. Neverthdess I have been latdy inform- 
ed by my friend Mr. Michell of Thomhill, who 
I hope will soon favour the public with his ge- 
ological investigations, that the beds <^ chalk 
are the uppermost oi all the lime-stones ; and that 
tlicy rest on the eranulated limestone, called 
kett on-stone ; which I suppose is similar to that 
which covers the whole country from Leaden- 
ham to Sleaford, and frvm Slouord to Lincoln ; 
and that, thirdly, coal-ddphs are frequently 
found beneath these two uppermost beds of lime- 
stone. 

Now as these beds of phalk and of granulated 



lime-stone may have been formed by alluviatiim, 
on or beneath the shores of the sea, or in valleys 
<o£ the land, it would seem that some coal coun- 
tries, which in the great commotions of the earth 
had been sunk beneath the water, were thus co- 
vered with alluvial lime-stone, as well as others 
with alluvial basaltes, or common gravel-beds. 
Very extensive plains, which now consist of al- 
luvial materials, were in the earlv times eover- 
ed with water, which has since diminished, at 
the solid parts of the earth have increased. For 
the solid parts of the earth consisting chiefly of 
animal and vegetable recrements must have ori- 
ginally been formed or produced from the water 
by animal and vegetable processes ; and as the 
solid parts of the earth- may be supposed to be 
thrice as heavy as water, it follows that thrice 
the quantity of water must have vanished, oom- 
pared with the quantity of earth thus produced. 

Tliis may account for many immense beds of 
alluvial materials, as gravd, rounded sand, gra- 
nulated lime-stone, and chalk, covering such 
extensive plains as Lincoln-heath, having be- 
come dry without the supposition of their hav- 
ing been again devated from the ocean. At 
the same time we acquire the knowledge of one 
of the uses or final causes of the organized 
world, not indeed very flattering to our vanity, 
that it converts water into earth, forming 
islands and <^ntinents by its recremoits or 
exuvin. 

The annexed section of a coal-mine was sent 
me "by a member of the ingenious philosophical 
sociefy at Newcastle uponTyne, and cannot but 
much gratify every inquirer into the strata of 
coal-GOuntries. 



NOTE XXIV.— GRANITE. 

CUmb tlie rude steeps, the granite-cliffs surround. 

Canto II. 1. 523L 

The lowest stratum of the earth which hu- 
man labour has arrrived to, is granite ; and 
of this likewise consist the highest mountains of 
the world. It is known under variety of names 
according to some difference in its appearaaee 
or compMition, but is now generally considered 
by philosophers as a species of lava ; if it cmi- 
tains quartz, felt spat, and mica in distinct crys- 
tals, it is called granite ; which is found in Corn- 
wall in rocks ; and in loose stones in the gravd 
near Drayton in Shropshire, in the road towards 
Newcastle. If these parts of the omnpoaitipn be 
less distinct, or if only two of them be yisihle to 
the eye, it is termed porphyry, trap, whimton^ 
moorstone, date. And if it appears in a regu- 
lar angular form, it is called basaltes. The affi- 
nity of these bodies has lately been further wdl 
established by Dr. Beddoes in the PhU. Trans. 
Vol. LXXX. 

These are all esteemed to have been volcanic 
productions that have undergone different 
d^^ees of heat ; it is wdl known that in Pa- 
pin's digester water may be made red hot by 
confinement, and will then dissolve many bodies 
whidi otherwise are little or not at all acted up- 
on by it. From hence it may be conceived, that 
under immense pressure of superincumbent ma- 
terials, and by great heat, these masses <^ lava 
may have undergone a kind of aqueous solution 
without any tendency to vitrifaction, and might 
thence have a power of crystallization, whence 
all the varieties above mentioned from the dif- 
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Annt iwoportion of the materials, or the differ- 
«ift4egre8e of heat they may have undergone in 
thb aqiieoua aolation. And that the imifor- 
mitjr or the mixture of the original earths, as of 
Hbaoe, nrgll, silex, magnesia, and Uarytes, which 
they ooiUain, \ma owing to their bioiling toge- 
ther loQger or shorter time before their eleva- 
tloa liito.mouutains. See note XIX. art 8. 

Tht seat of voleanoes seems to be principally, 
if not entirely, in these strata of granite; as 
many of them are situated on granite moun- 
tains, and throw up from time to time sheets 
of lava which run down over thopreceiling stra- 
ta from the same origin ; and in this they seem 
io dlflhr from the heat which has separated the 
day» ooaly and sand in morasses, which would 
appaar to have risen from a kind oif fermentation, 
and Uiua to have pervaded the whole mass with- 
out any expuition of lava. 

All the lavas from Vesuvius contain one fourth 
part of iron, f Kirwau's Min.) and all the live 
IM^mltiye ea^rtlui, 'viz, calcareous, argillaceous, 
silleeooa, barytie, and magnesian earUis, which 
are alao evidently product now daily fVom the 
rscremeuts of animal and v^etable biKlies. 
What Is to be thence eoneluded ? Has the granite 
stratum In very ancient times been produced 
IUm the {Hpesent calcareous and silicedus masses, 
aeeerdingto the ingenious theory of Dr. Huttou, 
i^o aays new continents are now fonning at 
the botlOBi oi the sea to rise in their turn, and 
thna the terraqueous globe has been, and will be, 
denial? Or shall we su]>pose that this iuter- 
nd heated mass of granite, which forms the 
mieleus of the earth, was a part of the body of 
the sun before it was separated by an explosion ? 
Or was the sun originally a planet, inhabited 
like ours, and a satellite to some other greater 
sun, which has long been extinguished by diflTu- 
•ion of Its light, and around which the present 
sun oonUnues to revolve, according to a con- 
jecture of the celebrated Mr. Herschell, and 
which conveys to the mind a most sublime idea 
of the progressive and increasing excellence of 
the works of the Creator of all things ? 

For the more easy comprehension of the facts 
md oonfectures, concerning the situation and 
pioduraon of the various strata of the earth, I 
Aall here sult}oin a supposed section of the globe, 
Ivt widumt any attempt to give the proportions 
if the parts, or the number of them, but only 
thair reepective situation over each other, and a 
leolofkai recapitulation. 
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The earth was projected along with the 
l^marv planets from the sun, which is 
leed to be on lire only on its surface, emit- 
tiflf light without much internal heat like a ball 
ifMimlng camphor. 

t. The rotation of the earth round its axis 
WW oceaaloned by its greater friction or adhe- 
diQ to one side of the cavity from which it was 
pasted ; and from this rotation it acquired its 
niufoldicfll form. As it cooled in its ascent 
Rom tlie sun its nucleus became harder ; and its 
•tttndant vapours were condensed, fox*ming the 



& The masses or mountains of granite, por- 
phyryy basalt, and stones of similar structure, 
wen a port of the original nucleus of the earth 
•r eepsbt of volcanic productions since formed. 

4b On Uils nucleus of granite and basaltes, 
thai eovorad by the ocean, were formed the cal- 
hedii of lime-atone, marble, chalk, spar, 



from the exuvin of marine animals ; with the 
flints, or chertz, which accompany them. And 
were stratilied by their having been formed at 
different and very distant periods of time. ■ 

5. The whole terraqueous globe was burst by 
central flres ; islands and continents were rais- 
ed, consisting of granite or lava in some parts, 
and of lime-stone in others ; and great valleys 
were sunk, into which the ocean retired. 

6. During these central earthquakes the moon 
was elected from the earth, causing new tides ; 
and the earth's axis suffered some change in its 
inclination, and its rotatory motion was retarded. 

7. Oil some parts of these island^and conti- 
nents of granite or lime-stone were gradually 
produced extensive morasses, from the recre- 
ments of vegetables and of land animals, and 
from these morasses, heated by fermenta- 
tation, were produced clay, marie, sand-stone, 
coal, iron, (with the bases of variety of acids) all 
which were stratified by their having been form- 
ed at different, and very distant periods of time. 

8. In the elevation of the mountains very nu- 
merous and deep fissures necessarily were produc- 
ed. In these fissures many of the metals are form- 
ed, partly, from descending materials, and partly 
from ascending ones raised in vapour by subter- 
raneous fires. In the fissures or granite or por- 
phyry quartz is formed ; in the fissures of lime- 
stone calcareous spar is produced. 

9. During these first great volcanic fires it is 
probable the atmosphere was either produced, 
or much increased ; a process wliicii is perhaps 
now going on in the moon ; Mr. Herschell hav- 
ing discovered a volcanic ci'ater three miles 
broad burning on her disk. 

10. The sununits of the new mountains were 
cracked into innumerable lozenges by the cold 
dews or snows falling upon them when red hot. 
From these summits, which were then twice 
as high as at present, cubes and lozenges of gra- 
nite and basalt, and quartz in some countries, 
and of marble and flints in others, descended 
gradually into the valieys, and were roU^ to- 
gether in the beds of rivers, (which were tlien 
so large as to occupy the whole valleys, which 
they now only intersect ;) and produced the gi*eat 
beds of gravel, of which many vaUeys consist. 

11. In several parts of the earth's surface 
subsequent earthquakes, from the fermentation 
of morasses, have at different periods of time de- 
ranged the position of the matters above describ- 
ed. Hence the gravel, which was before in the 
beds of rivers has in some places been raised in- 
to mountains, along with clay and coal strata 
which were formed from morasses and washed 
down from eminences into the beds of rivers or 
the neighbouring seas, and in part raised again 
with gravel or marine shells over them ; but 
this has only obtained in few places compared 
with the general distribution of such materials. 
Hence there seem to have existed two sources 
of earthquakes, which have occurred at great 
distance of time from each other ; one from the 
granite beds in the central parts of the earth, 
and the other from the morasses on its surface. 
All the subsequent earthquakes and volcanoes of 
modern days compared with these are of sniHll 
extent and insignificant effect. 

18. Besides the argillaceous sand-stone pro- 
duced from morasses, whidi is stratified with 
clay, and coal, and iron, other great beds of sili- 
ceous sand have been formed In the sea by tho 
combination of an unknown acid from morasses, 
and the calcareous matters of the ocean. ' 

13. The warm waters which are found i*i 
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many oountries, are owing to steftm arking from 
great deptha through the fieaoree .of lime-atone 
or lava, elevated hj lubterranean firee, and eon- 
densed between the atrata of the hilla over 
them; and not from any decompoaitionof pyritea 
or mancaueee near the lur&ce of the eartn. 

14. The columns of basaltee hare* been raised 
by the congelation or ea^Mmsion of granite beds 
in the act of cooling from their sratii-Yitreous 
fusion. 



NOTE XXV EVAPOBATIDN. 

Aouatic nymphi f you lead with viewless march 
Tne winged vapours up the aerial areh. 

Cakto III. L 1& 

I. Ths atmosphere will dissolve a certain 
quantitv of moisture as a chemical menstruum, 
even wnen it is much belo^ the freezing point, 
as appears frtmi the diminution of ice suspended 
in frosty air, but a much greater quantity of 
water is evaporated and suspended in the wr by 
means of heat, which is perhaps th^ universal 
cause of fluidity, for water is known to boil with 
less heat in vacuo, which is a proof that it will 
evaporate ftster in vacuo, and tnat the air there- 
fore rather hinders than promotes its evapora- 
tion in higher degrees of heat. The quick eva- 
poration occasioned in vacuo by a smaU degree 
oi heat is agreeably seen in what is termed a 
polserglass, which consists oi an exhausted tube 
of glass with a bulb at each end of it, and with 
about two-thirds of the cavity filled with alco- 
hol, in which the spirit is instantly seen to boil 
by the heat of the finger-end applied on a bubble 
of steam in the lower bulb, and is condensed 
again in the upper bulb by the least eoneeivable 
comparative coldness. 

8. Another circumstance evindnr that heat is 
the principal cause of evaporation u that at the 
time of water being converted into steam, a great 
quantity of heat is taken away ftvm the neigh, 
bouring bodies. If a thermometer be repeatedly 
dijmed in ether, or in rectified spirit of wine, 
and exposed to ablastof air, toexpeditethe eva- 
poration by perpetually removimr the saturated 
air from i^ the thermometer will presently sink 
below freezing. This warmth, taken fnjim the 
ambient bodies at the time of evMoration by the 
steam, is again given out when the steam is con- 
densed into water. Hence the water in a worm- 
tub during distillation so soon becomes hot ; and 
hence the warmth accompanying the descent of 
rain in cold weather. 

S. The third circumstance, showing that heat 
is the principal cause of evaporation, is that some 
of the steam becomes again condensed when any 
part of the heat is withdrawn. Thus when 
warmer south-west winds replete with moisture 
succeed the colder north-east winds all bodies 
that are dense and substantial, as stone walls, 
brick floors, &c absorb some of the heat from the 
passing air, and its moisture becomes precipitati- 
ed on them, while the north-east winds become 
warmer on their arrival in this latitude, and are 
thence disposed to take up more moisture, and 
are termed drying winds. 

4. Heat seems to be the principal cause of the 
solution of many other bodies, as common salt, 
or blue vitriol dissolved in water, which when ex- 
posed to severe cold are precipitated, or carried, 
to the pa^ of the wa^er last ft-ozen ; this I observ- 
ed in a phial filled with a solution of blue vitriol 



which was ftt»en; the phial waa hunt, the ieis 
thawed, and a bine column of enpreona TitrM 
was Idt atandttng upright on the Dottom of iIm 
iHTokenclaas, as oncribed in Note XIX. Art & 

II. Hence vrater mav either be diMolved hi 
air, and may then be called an aerial oolntleBif 
water : or it may be dissolved in the fluid att* 
ter of heat, according to the tiieory of M. Lavoi- 
sier, and may then be called steaan. In As 
former case it is probable there are Msny otlMr 
vajpours which may precipitate it, aa martes 
acid gas, or flnor add |;as. 8o alkaliwgaa ind 
acid gas disserved in anr inredpitato each othar, 
nitrous gas precl|4tetes vital air firont ita aaslt^ 
and inflammabie gas mixed with vital air %nitei 
by an electric spark either j^vduees or p r c c^y^ 
totes the water in both 4^ them. Are men mj 
subtle exhalations occasionally difltased in tiw 
atmosohere which may thus cause rain ? 

1. But as water is perhaps many hundred 
times more soluble in the fluid matter of heat 
than in air, I suppose the eduction of thh heal^ 
bv whatever means it is occasioned, is the pria- 
cfpal cause of devaporation. Thus if a rq^a ef 
air is brought from a warmer climate, as the 8. 
W. winds, it becomes cocked by ito contact wMi 
the earth in this latitude, and parts with m 
much of ite moisture as was dlsM^ved in the 
quantity of calorique, or heat, viHbich it new 
iosea, but retains that part which was suspended 
by ito attraction to tne partidea of air, er by 
aerial solution, even in the most severe fiveliL 

9. A second immediate cause oi rain b a 
stream of N. £. wind descoidinf from a superlar 
current of air, and mixing with the wanner & 
W. wind below ; or the reverse of this, vuc a 
superior current of S. W. wind mixing with an 
inferior one of N.£. wind ; !n both ^ese cases 
the whole heaven becomes instantly clouded, and 
the moisture contained in the S. W. current is 
precipiteted. This cause of devaporation has 
been ingeniouslv explained by Dr. Hutton ia 
the IVansact. of Edlnbui^h, Vol. I. and seems 
to arise fr*om this circumstance ; the particles of 
idr of the N. E. wind educe part of the heat from 
the S. W. wind, and thorerore the water which 
vras dissolved by that quantity of heat is precfad- 
teted ; all the other part of the water, whidi 
was suspended by its attraction to the p ar U c l es 
of air, er dissolved in the remmnder of nie hnXt 
cmitinuee unprecipitated. 

& A thira meuiod: by which a refjUm of air 
becomes cooled, and in consequence depodti 
much of ito moisture, is frvm the mechanical 
expansion of air, when part of the pressure is 
taken off. In this case the expanded air becomes 
capable of receiving or attracting more of the 
matter of heat into its interstices, and the v»- 

Eour, which was previouslv dissolved In. this 
eat, is deposited, as is seen in the receiver of an 
air-pump, which becomes dewy, as tha air wtth^ 
in becomes exromded by the eduction of part of 
it. See Note V 1 1. Hence when the mercmqi 
in the barometer sinks without a change of ti|f 
wind the air generally becomes colder. Sss 
Note VII. on elementary heat. And It if 
probably from the varying pressure of the In- 
cumbent air, that in summer days small bladt 
clouds are often thus suddenlv produced, and 
again soon vanish. See a paper in Vhilos. Trans. 
Vol. LXXVIII. inUtied Frigoriflc Experi- 
mento on the Mechanical Expaiuion of Air. 

4. Another portion of atmospheric water mvf 
possibly be held in solution by the electric fluioi 
sincji in thunder storms a precipitation of the 
water seems to be either the cause or the oome* 
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qaenee of the eduction of tbe electricity. But it 
appews mora probalile that the water is con- 
d»nd into cloiids by the eduction of its heat, 
and that thep the surplus of electricity prevents 
thdr coalMoenoe into larger drops, whicn imme- 
diatelymioeeeds tbe departure of the lightning. 

& Tlie immediate cause why the barometer 
links htium mm is, first, because a region of 
warm air, broiuht to us in the place of the cold 
air which it had displaced, must weigh lighter, 
both apedfically and absolutdy, if the height of 
Hbfb warm atmoq>here be supp<»ed to l>e equal to 
thit of the preceding eoLd one. And secondly, 
after the dr^ of ram begin to fall in any ool- 
au& of air, that column becomes lighter, the 
ftlling drops only adding to the pressure of the 
lir in pro^rtion to the resistance which they 
BMet mth in passing through that fluid. 

If w« coold suppose water to be dissolved iu 
air without heat, or in very low degrees of heat, 
I tnppose the air would become heavier, as hap- 
Mos in mAny chemical solutions, but if water 
wmohnd in uie matter of heat, or calorique, be 
■isDed with an aerial solution of water, there 
an he no doubt but an atmosphere consisting of 
Hflh a mijctore must l>ecome lighter in -propor- 
tion to the quantity of calorique. On the same 
dreumstaiice depends the visible vapour pro- 
daoedfiram the breath of animals in cold weather, 
or fruMn a boilin|f Icettle ; tlie particles of cold 
lir, with which it is mixed, steal a jpart of its 
heat, and become themselves raised m temper- 
atnre, whence part of the water is precipitated in 
vidlde vapour, which, if in great quantity, sinks 
to tlie ground ; if in small quantity, and the sur- 
roondlng air is not previously saturated^ it 
^nads itself till it becomes again dissolved. 



NOTE XXVI.— SPRINGS. 

Tour iucid bands condense, withjingers chill, 
2Xtf Hue mist hovering round the gelid fdlL 

Canto III. L 19. 

The sur&ce of the earth consists of strata, 
mioy of which were formed originally beneath 
tlie aea, the mountains were afterwards forced 
np by subterraneous fires, as appears from the 
fiasores in the roclcs of which they consist, the 
quantity of volcanic productions all over the 
world, and the numerous remains of craters of 
vokuioes in mountainous countries. Hence 
Uw strata which compose the sides of mountains 
lie slanting downwaxils, and one or two or more 
of the external strata not reaching to the sum- 
mit wbok the mountain was raised up, the se- 
cond or third stratum or a more inferior one is 
thae exposed to dav ; this may l>c well i*epre- 
mted by forcibly tnrostiu^ a blunt instrument 
throogfa several sheets ot paper, a bur will 
•tend . up with tbe lowermost sheet standing 
hi^bunt m the centre of it. On this uppermost 
itratnm, vrhich is colder as it is more elevated, 
tbe dews are condensed in large quantities ; and 
diding do'wn pass under the first or second or 
tUrd stratum which compose the sides of the 
hin ; ;jid either form a morass below, or a weep- 
ing rocl^ by oozing out in numerous places, or 
numy of these less cuiTents meeting together 
borat out in a more copious rill. 

Hbe summits of mountains are much colder 
tium tiie plaifis i>i their vicinity, owing to several 
canses ; 1. vThcir being in a manner insulated or 
cut off from the common heat of the earth. 



which is always of 46 degrees, and perpetually 
counteracts the effects of external cold beneatn 
that dc^gree. 2. From their surfaces being larger 
in proportion to their solid contents, and hence 
theii* heat more expeditiously carried away by 
the ever-moving atmosphere. 3. The increas- 
ing rarity of the air as the mountain rises. All 
those tKMlies which conduct electricity well or ill, 
conduct the matter of heat likewise well or ill. 
See note YII. Atmospheric air is a bad con- 
ductor of electricity, and thence confines it on 
the body where it is accumulated, but when it 
is made very rare, as in the exhausted receiver, 
the electric aura passes away immediately to 
any distance. The same circumstance probably 
happens in respect to heat, which is thus kept 
by the denser air on the plains from escaping, 
but is dissipated on the hills where the air is 
thinner. 4. As the currents of air rise up the 
sides of mountains they become mechanically 
I'arefied, the pressure of the incumbent column 
lessening as they ascend. Hence the expanding 
air absorbs heat from the mountain as it as- 
cends, as explained in note VII. 5. There is 
another, and perhaps more powerful cause, I 
suspect, which may occxision the great cold on 
mountains, and in the higher parts of the atmo- 
sphere, and which has not yet been attended to ; 
I mean that the fiuid matter of heat may probably 
gravitate round the earth, and form an atmo- 
sphere on its surface, mixed with the aerifd at- 
mosphere, which may diminish or become rarer, 
as it recedes fh>m the earth's surface, in a greater 
proportion than the air diminishr^. 

6. The great condensation of moisture on the 
summits of hills has another cause, which is 
the dashing of moving clouds against them ; in 
misty days this is often seen to have gi'cat effect 
on plains, where an eminent tree by obstructing 
the mist as it moves along shall have a much 
greater quantity of moisture drop from its leaves 
than falls at the same time on the ground in its 
vicinity. Mr. White, in his history of Selbome, 
gives an account of a large tree so situated, from 
which a sti'eam ilowcd during a moving mist so 
as to fill the cart ruts in a lane otherwise not 
very moist ; and ingeniously adds, that trees 
planted about ponds of stagnant water contribute 
much by these means to supply the resei*voir. 
The spherules which constitute a mist or cloud 
are kept from uniting by so small a power that 
a little agitation against the leaves of a tree, or 
the greater attraction of a flat moist surface, 
condenses or precipitates them. 

If a leaf has its surface moistened, and parti- 
cles of water separate from each other as in a 
mist be brought near the moistened surface of a 
leaf, each particle will be attracted more by that 
plain surface of water on the leaf tlian it can be 
by the surroundingparticlesof themist, because 
globules only attract each other in one point, 
whereas a plain attracts a globule by a greater 
extent of its surface. 

The common cold springs are thus formed on 
elevated grounds by the condensed vapours, and 
henc« are stronger when the nights are cold af- 
ter hot days in spring, than even in the wet dayib 
of winter. For the warm atmosphere during 
the day has dissolved much more water than it 
can support in solution during the cold of the 
night, which is thus deposited in lai^ quanti- 
ties on the hills, and yet so gradually as to soak 
in between the strata of them, rather than fc 
slide off over their surfaces like showers of rain. 
The common heat of the internal parts of the 
earth is ascertained by springs which arise from 
O 
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strata of earth too deep to be affected by the h^t 
of sammpr or the frosts of winter. Those in 
this country are of 48 d^rees of heat, those 
about Philadelphia were said hy Dr. Franklin 
to be 53 ; whether this variation is to be account- 
ed for by the difference of the sun's heat |n that 
country, according to the ingenious theory of 
Mr. Kirwan, or to the vicinity of subterranean 
fires, is not yet, I think, decided. There are, 
however, subterraneous streams of water not 
exactly produced in this manner, as streams is- 
suing from fissures in the earth, communicating 
with the craters of old volcanoes ; in the Peak of 
Derbyshire are many hollows, called swallows, 
where the land floods sink into the earth, and 
come out at some miles distant, as at Ilam near 
Ashbome. See note on Fica, Part 1 1. 

Other streams of cold water arise from beneath 
the snow on the Alps and Andes, and other hi^h 
mountains, which is perpetually thawing at its 
under surface by the common heat of the earth, 
and gives rise to large rivers. For the origin of 
.warm springs see note on Fucus, Part II. 



NOTE XXVII.— SHELL FISH, 

You round echinus ray his arrofin/ mailj 
Give the keeVd nautilus his oar and sail ; , 
Finn to his rock with silver cords suspeml 
The anchor' d pinna, and his canxxr-friend. 

Canto Ul. 1. 67. 

The armour of the echinus, or sea hedge-hog, 
consists generally of moveable spines ; {Linnei 
St/stem. Niat, Vol. I. p. 1102.) and in tnat re- 
spect resembles, the armour of the land animal of 
the same name. The irregular protuberances 
on other sea-shells, as on some species of the 
purpura, and murex, serve them as a fortifica- 
tion against the attacks of their enemies. 

It is said that this animal foresees tempestuous 
weathers, and sinking to the bottom or the sea, 
Adheres firmly to sea plants, or other bodies, by 
means oi a substance which resembles the horns 
of snails. Above twelve hundred of these fillets 
have been counted by which this animal fixes it- 
self; and when afloat, it contracts these fillets 
between the bases of its points, the number of 
which often amounts to two thousand. Diet. 
raisonn8, art. Oursin de mer. 

There is a kind of nautilus, called by Linneus, 
ar^onauta, whose shell has but one cell ; of this 
animal Pliny affirms, that having exonerated its 
shell by throwing out the water, it swims upon 
the sur^Eice, extending a web of wonderful ten- 
uity, and balding back two of its arms, and 
rowing with the rest, makes a sail, and at length 
receiving the water dives again. Phn. IX. S9. 
Linneus adds to his description of this animai, 
that like the crab Di(^enes or Befnhard, it oc- 
cupies a house II fit its own, as it is not connected 
to its sbeU, and is therefore foreign to it ; who 
could have given credit to this if it had not been 
attested by so many who have with their own 
eyes seen this argonaut in the act of sailing ? 
Syat. Nat. p. 1161. 

The nautilus, properly so named by Linneus, 
has a shell consisting of many chambers, of 
xrhich cups are made in the.East with beautiful 
painting and carving on the mother-pearl, llie 
animal is said to inhabit only the uppermost or 
open chamber, which is larger than the rest; 



and that the rest remain empty, except that the 
pipe, or siphunculus, which communicates from 
one to the other of them, is filled with an ap- 
pendage of the animal like a gut or string. Mr. 
Hook, in his Philos. Exper. p. S06. imagines 
this to be a dilatable or compressible tube, like 
the air bladders of fish, and that by contracting 
or permitting it to expand, it renders its diell 
buoyant or the contrary. See note on Ulva, 
Part II. 

The pinna, or sea-wing, is contained in a 
two-valve shell, weighing sometimes fifteen 
pounds, and emits a beard of fine l<Hig glossy 
silk-like fibi'es, by which it is suspend^ to the 
rocks. twenty or thirty feet beneath the sorfkce 
of the sea. In this situation it is so successfully 
attacked by the eight-footed polypus, that the 
species perhaps comd not exist but for the exer- 
tions olT the cancer pinnotheris, who lives in^e 
same shell as a guard and companion. Amcen. 
Acad. Vol. II. p. 46, Lin. Syst. Nat. VoL I. 
p. 1159, and p. 1040. 

The pinnotheris, or pinnophylax, is a small 
crab naked like Bernard the Hermit, bjit is 
furnished with good eyes, and lives in ihe same , 
shell with the pinna ; when they want food the 
pinna opens its shell, and sends its futhfiil ally 
to forage ; but if the cancer sees the jpdiyptts, 
he returns suddenly to the arms of his blind 
hostess, who by closing the shell avoids the fury 
of her enemy ; otherwise, w^hen it has procured 
a booty, it brings it to the opening of the shell, 
where it is admitted, and they divide the prey. 
This was observed by Haslequist in his voyage 
to Palestine. 

The byssus of the ancients, acc<H?dine to 
Aristotle, was the beard of the pinna umve 
mentioned, but seems to have been used by 
other vmters indiscriminately for any spun 
material, which ivas esteemed finer or more va- 
luable than wool. Reaumur says the threads of 
this byssus are not less fine orless beautiful than 
the silk, as it is spun by the silk- worm ; the 
pinna on the coasts of Italy and Provence 
(where it is fished up by iron-hooks fixed on 
long poles) is called the silk-worm of the sea. 
The stockings and gloves manufactured from it, 
are of exquisite fineness, but too warm for com- 
ikion wear, and are thence esteemed useful in 
rheumatism and gout. Diet, raisonn^, art. Pin- 
ne-marine; The warmth of the byssus, like 
that of silk, is probably owing to their being bad 
conductors of heat, as well as of electricity. 
When these fibres are broken by violence, this 
animal, as well as the muscle, has the power to 
re-produce them like the common spiders, as was 
observed by M. Adanson. As raw silk, and 
raw cobwebs, when swaUowed, are liable to pro- 
duce great sickness, (as I am informed,) it is 
probable the part of muscles, whidbi sometimes 
disagrees with the people who eat them, may be 
this silky web, by which they attach themsdves 
to stones. The large kind of pinna contains 
some mother-pearl of a reddish tinge, aoccnrding 
to M. d'Argeuville. The substance sold under 
the name of Indian weed, and used at the bot- 
tom of fish-lines, is probably a production of this 
kind ; which however is scarcely to be distin- 
guished by the eye from the tendons of a rat's 
tail, after they have been separated by putrefac- 
tion in water, and well cleaned anid rubbed ; a 
production, which I was once shown as a great 
cm'iosity ; it had the uppermost bone of the tail 
adhering to it, and was said to have been naedas 
an ornament in a lady's hair. 
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NOTE XXVIIL— STURGEON. 

WUa wormSke beard fua toolMeSi Up* array. 
And teadi the unwiddj^ sturgeon to betray. 

Canto III. L 7J. 

Ths StnrciMiiy Adpenaer, Strurio. Lin. Sjrst. 
Nal. VoL I. p. 408. is a fish of great curio- 
rf^ as wdl as of great importance ; his mouth 
it placed voder tlM head, without teeth, like 
the opening of a purse, which he has the 
DOwer to push suddenly out or retract. Be- 
rore iJiifl mouth under the beak or nose hang 
iear ten drills some inches long, and which so 
weinh l a earth-worms that at first sight they 
may be mistaken for them. This clumsy tooth- 
leia fish is supposed bv this contrivance to keep 
himsdf in good condition, the solidity of his 
flesh erridenuy showing him to be a fish of prey. 
He k aaid to hide his large body amongst the 
weeds near the sea-coast or at the mouth of large 
riTera, only ezposinc his cirrhi or tendrils, which 
small fish or sea-Insects mistaking for real 
ir ei ' iua ap]Hroach for plunder, and are sucked 
into the jaws of their enemy. He has been sup- 
poaed by some to root into the soil at the bottom 
of die sea or rivers; but the cirrhi or tendrils 
above mentioned, which hang from his snoGt 
over his mouth, must themselves be very incon- 
venient for this purpose ; and as it has no jaws 
it evidently lives by suction, and during its re- 
sidmce in tlie sea a quantity of sea-insects are 
foond in its stomach. 

The flesh vras so valued at the time of theEm- 
peror Severus, that it was brought to table by ser- 
vanto with coronets on their heads, and preced- 
ed by nrasir, which might give rise to its being 
in oor oountiy presented by the Lord Mayor to 
the King. At present it is caught in the Da- 
Bilbey and the Wolga, the Don, and other 
laree rivers, for various purposes. The skin 
niMces the best covering for carriages ; isin- 
glaaa is prepared from parts of the skin; ca- 
Tcar f^rom Uie spawn ; and the flesh is pickled 
or salted, and sent all over Europe. 



NOTE XXIX.— OIL ON WATER. 

Or vfititfineJUms, siupended o*er the ffeejt. 
Of oil ^puive lull the waves to sleep. 

Canto IIL 1. 87. 

There is reason to believe that when oil is 
poured upon water, the two surfaces do not 
touch each other, but that the oil is suspended 
over the water by their mutual repulsion. This 
seems to be rendered probable by the following 
e^qperiment ; if one drop of oil be dropped on a 
bason of water, it will immediately diffuse itself 
over the vihode, for there bein^ no friction be- 
tween the two surfaces, there is nothing to pre- 
vent its spreading itself by the gravity of the up- 
per part of it, except its own tenacitv, into a 
pellide of the greatest tenuity. But if a second 
drop of oil be put upon the former, it does 
not spread itself; but remains in the form of a 
drop, as the other already occupied the whole 
surface of the bason, and there is iriction in oil 
passing over oD^ though none in oil passing over 
water. 

Hence when oil is diffused on the surface of 



water gentie breezes have no Influence tn raisinu 
waves upon it ; for a small quantity of oil will 
cover a very great surface of water, (I suppose 
a spoonful will diffuse itself over some acres) 
and the wind blowing upon this carries it gra- 
dually forwards ; and there being no friction be- 
tween the two surfaces the water is not affected. 
On which account oil has no effect in stilling 
the agitetion of the water after the wind ceases, 
as was found by the experiments of Dr. 
Franklin. 

This circumstance, lately brought into notice 
by Dr. Franklin, had been mentioned by Pliny, 
and is said to be in use by the divers for pearls, 
who in vrindy weather take down vrith them a 
little oil in their mouths, which they occasional- 
ly give out when the inequality of the smiema- 
tant waves prevents them from seeing sumcient- 
ly distinctly for their purpose. 

The wonde«*ful tenuity with which oil can be 
spread upon water is evinced by a few dropp 
projected from a bridge, where the eve is pro- 
perly placed over it, passing througn all the 
prismatic colours as it diffuses itself. And also 
irom another curious experiment of Dr. Frank- 
lin's : he cut a piece of cork to abouc the size of 
a letter wafer, leaving a point standing off like a 
tangent at one edge of the circle. This piece of 
cork was then dipped in oil and thrown into a 
lai^ pond of water, and as the oil flowed off at 
the point, the cork-wafer continued to revolve 
in a contrary direction for several minutes ; the 
oil flowing off all that time at the pointed tan- 
gent in coloured streams. In a small pond of 
water this experiment does not so well succeed, 
as the circulation of the cork stops as soon as the 
water becomes covered with the pellicle o£ oil. 
See Additional Note, No. XIII. and Note on 
Fucus, Part II. 

The ease with which oil and water slide over 
each other is agreeably seen if a phial be about 
half filled with equal parte of oil and water, and 
made to oscillate suspended by a string, the up- 
per surfac of the oil and the lower one of the 
water will always keep smooth ; but the agita- 
tion of the surfaces where the oil and water 
meet, is curious; for their specific gravities be- 
ing not very different, and their friction on each 
other nothing, the highest side of the water, as 
the phial descends in ite oscilhttion, having a<. 
quired a greater momentum than the lowest sid ; 
(from ite having descended further) would rise 
the highest on the ascending side of the oscilla^ 
tion, and thence pushes the uieu uppermost part 
of the water amongst the oil. 



NOTE XXX.— SHIP-WORM. 

Meet fdl teredo, as he mines the heei 

Wilh beaked head, and break his lips ofAeel, 

Canto III. 1. 91. . 

The teredo, or ship-worm, has two calcareous 

iaws, hemispheriraJ, flat before, and angular 
ehind. The shell is taper, winding, penetrating 
ships and submarine wovd, and was brought 
from India into Europe. Linnei System. Nat. 
p. 1267. llie tarieres, or sea-worms, attatk 
and erode ships with such fury, and in suth 
numbers, as often greatly to endanger them. It 
is said that our veraels have not known this new 
enemy above fifty years, that they were brought 
from the sea about tl:e Antilles to our parts of 
the ocean, where they have increased prodigious** 
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ly. Tbcy bore their pti88aff« in the direction of 
the fibres of the wood, which is their nourisli^ 
menty and cannot return or pass obliquely, and 
thenre when they come to a knot in the wood, 
or when two of them meet together with their 
stony mouths, they perish f<H* want of food. 

In the year 1731 and 173S the United Provin- 
ces were under a dreadful alarm concerning these 
insects, which had made great depredation en 
the piles which support the banks of Zealand ; 
bHt it was happily discovered a few years after- 
words that l£»Be insects had totally abandoned 
tliat islfokd, (Diet. Raisoone, art. Vers Ron- 
geurs,) which might have been occasioned by 
their not being able to live in that latitude when 
tlie wwter was radier severer than uauaL 



NOTE XXXL--MAELSTROM. 

Turn the broad hdm, thejlattertng canvas urge 
From Maelstrom's fierce tnnavigaBle surge, 

Cakxo III. L 93. 

On the coast of Noi'way there is an extensive 
vortex, or eddy, which lies between the islands 
of Moskoe and Moskenas, and is called Moskoe- 
Strom, or Madstrom ; it occu{Mes some leagues 
in circumference, and is said to be very danger- 
ous and often destructive to vessels navigating 
these seas. It is not easy to understand the ex- 
istence of a constant descending stream without 
supposing it must pass through a subterranean 
cavity to some other pftrt of the earth or ocean 
which may lie beneath its level ; as the Medi- 
terranean seems to lie beneath the level of the 
Atlantic ocean, which therefore constantly flows 
into it through the Straits ; and. the waters of 
the Gulph of Mexico lie much above the level of 
the sea about the FLoridas and farther north- 
ward, which gives rise to the Gulph-stream, as 
described in note on Cassia in Fart II. 

The Maelstrom is said to be still twice in 
about twenty-four hours when the tide is up, 
and most violent at the opposite times of the day. 
Hiis is not difficult to account for, since when 
so much water is brought over the subten*ane- 
ous passage, if such esdsts, as completely to fill 
it and stand manv feet above it, less dUturbance 
must appear on the surface. The Maelstrom is 
described in the Memoirs of the Swedish Aca- 
demy of Sciences, and Pbntopiddon's Hist, of 
Norway, and in the Universal Museum for 
1763, p. 131. 

The reason why eddies of water become hol- 
low in the middle is because the water immedi- 
ately over the centre of the well, or cavity, falls 
faster, having less friction to oppose its descent, 
than the water over the circumference or edges 
of the welL The circular motion or gyration 
of eddies depends on the obliquity of the course 
of the stream, or to the flriction or opposition to 
it being greater on the one side of the well than 
the other; I have observed in water passing 
through a hole in the bottom of a trough, which 
was always kept full, the gyration of we stream 
might be turned either way by increasing the 
opposition of one side of the eddy with one's 
finger, or by turning the spout, through which 
the water was introduced, a little more oblique- 
ly to the hole on one side or on the other. Li^lit^ 
er bodibS are liable to be retained long in eddies 
of water, while those rather heavier than water 
are soon thrown out beyond the circumference 
by their acquired momentum becoming greater 



than that of the veater. Thus if equal p 
of oil and water be put into a phial, c 
means of a string be whirled in a cir^e 
the hand, the water will always beep at a 
er distance from the centre, whence in i 
dies formed in rivers during a flood a 
wlio endeavours to keep above water or t 
is liable to be detained in them, but on sc 
himself to sink or dire he is said readily 
cape. This circulation <^ wstor in desf 
through a hole in a vessel Dr. FraaUin 1 
geniously applied to the explanatiopf of 
canes or eddies of air. 



NOTE XXXII.— GLACIERS 

Where round dark crags mdignant vxxten 
Througfi rifted ice, in ivory veins descend 

Cakto III. 

The common heat of t&e interior parfc 
earth being alwajrs 46 d^frees, both in 
and summw, the snow which lies in 
with it is always in a thawing state ; h< 
ice-houses the external parts of the oollec 
ice is perpetually thawing and thus pi 
tiie internal part of it ; so that it is neoei 
1^ up many tons for the preservation of c 
Hence in Italy considerable rivers hav 
source from beneath the etomal glaei 
mountains of snow and ice* 

In our country when the air in the oo 
a frost continues a day or two at very i 
degrees, tlie common neat of the earth tin 
ice on its sur&ce, while the thermomf 
mains at the freezing point. This cireun 
is often observable in the rimy mom 
spring ; the thermometer shall continue 
freezing point, yet all the rime will van 
cept tl^t which happens to lie on a bi 
board, or on a cake of cow-dung, whiel 
thus as it were insulated or cut <^ from 
a communication with the common heat 
earth by means of the air under the bri 
wood, or dung, which are bad conductors • 
continues some time logger unthawed. 
when the grounU is covered thick with 
though the frost continues, and the sun d 
shine, yet the snow is observed to decrea 
sensibly. For the common heat of th 
melts the under surface of it, and the up] 
evaporates by its solution in the air. Tl 
evaporation of ice was observed by Mr. 
which experiment I repeat^ some tin 
Having suspended a piece of ice by a wi 
weight it with care without touching : 
my hand, I hung it out the whole of a dea 
night, and found in the morning it li 
nearr^ a fifth of its weight. Mr. N. W 
has since observed that ice at the time of 
gelation evaporates faster than water in i 
form; which may be accounted for fr 
heat given out at the instant of freezing ; 
sure's Essais sur Hygromet. p. 849. ) I 
effect is only momentary. 

Thus the vegetables that are covered wii 
are seldom injured ; since, as they lie I 
the thawing snow, which has S2 degrees > 
and the covered earth which has 48, tl 
preserved in a d^ree of heat between th 
in 40 degrees of heat. Whence the x 
which the rein-deer feed in the northe 
tudes vegetates beneath the snow ; ( See 
Muschus Part II.) and hence many I 
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■ad Alpine p]aitt8 perished through cold in the 
boUnic flnrden at Upeal, for in their native situ- 
atiMU, though the cold it much more intense, 
yet at its Tery eommenoement they are covered 
dm with snow; which remains till late in the 
mnng. For this fact see Amsenit. Academ. 
VdL 1. No. 46. In our climate such plants do 
well covered with dried fern, under wnieh they 
will grow, and even flower, till the severe ver- 
nal firoste cease. For the uiereaae of glaciers see 
Note oa Canto I. 1. 629. 
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NOTE XXXIII— WINDS. 

While southern gales o^er western oceans roR, 
And Evrus steals his ice-windsfrom the pole. 

Canto IV. L 16. 

Thx theory of the winds is yet very imper- 
fect, in part perhaps owing to the want df obser- 
vationa auflciently numerous of the exact times 
and places where they begin and cease to blow, 
but chiefly to our yet imperfect knowledge of the 
meaaa by which great r^pkms of air are either 
•uddenly produced or suiMenly destroyed. 

The air is perpetually subject to increase or 
diminutlMk from its combination with other 
bodies^ or its evolution from them. The vital 
psrt of the air, called ozygene, is continually 
produced in this climate from the pei*spiration 
of vegetables in the sunshine, and probably from 
tiM action of light on clouds or on water in the 
tropical dimates, where the sun has greater 
power, and may exert some yet unknown laws 
of hmdnouB combination. Another part of the 
i^moepbere, which is called azote, is perpetually 
a^ at liberty from animal and vegetable bodies 
by putrefiMstion or combustion, from many 
Bprings of water, from volatile alkali, and pro- 
tsUy £rom fixed alkali, of which there is an ex- 
biwtlesB source in the water of the ocean. Both 
Umm oompon^oit parts of the air ai*e perpetually 
•fliin diHunished by their contact with the soil, 
wadk. coven the sinrface of the earth, producing 
lutarau The oxygene is diminished in the pro- 
ddctioii of all acids, of which the carbonic and 
muriatic exist in great abundance. The azote is 
diminished in the growth of animal bodies, of 
wluch it ocmstitutes an important part, and in 
iti eombinations with many other natural pro- 
toctiona. 

They are both probably diminished in im- 
meDse quantities by uniting with the inflamma- 
Ue air, whidi arises from the mud of rivers and 
bikes al some seasons, when the atmosphere is 
iigbt : the oxygene of the air producing water, 
•ad tiie azote producing volatile alkali by their 
eoBibiiiations with this inflammable air. At 
other aeaaons of the year these principles may 
igiin change their combinations, and the atmo- 
i^ierie air oe rep^uced. 

Mr. XAvoisier found that one pound of char- 
coal in burning consumed two pounds nine 
oonces of vital air, or oxygene. The consump- 
tion of vital air in the process of making red 
kod may readily be reduced to calculation; a 
imall barrel contains about twelve hundred 
weight of this commodity, 1200 pounds of lead 
ly calcination absorb about 144 pounds of vital 
aur ; now as a cubic foot of water weighs 1000 
avdrdnpeis ounces, and as vital^ air is above 800 
times lij^iter than water, it follows that every 



barrel of red lead oontidns nearly 2000 cubic feet 
of vitid air. If this can be performed in mini- 
ature in a small oven, what may not be done in 
the inmiense elaboratories of nature ! 

These great elaboratories of nature include 
almost all her fossil as well as her animal and 
vegetable productions. Dr. Priestley obtained 
air of greater or less purity, both vital and azotic, 
from almost all the fossil substances he subjected 
to experiment. Four ounce weight of lava from 
Iceland heated in an earthen retort yielded 
twenty ounce measures of air. 



4 OS. wt. of lava 
7 basaltofl 

2 toad stone 

1| granite 

1 elvain 

7 ...M gyiwum 

4 ............ blue slate 

4 cloy 

4 lime-stone spar 

5 Ume stone 

3 ............ chalk 

S| white iron ore 

4 dark iron ore 

i molybdena 

\ stream tin 

2 steatites 

2 txtrytes 

2 black wad 

4 ..»A...... sand-stone 



gave 



•f.... 



..................... 



................n.. 

.......a............ 



..........ifV.. 



SO oa. mens, of air. 

J04 

40 
£0 

230 
230 

890 
1160 
630 
5m 
410 
85 

40 
S6 
80 
75 
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In this account the fixed air was previously 
extracted from the lime-stones by acids, and the 
heat applied was much less than was uecessarv 
to extract all the air from the bodies employed. 
Add to this the known quantities of air which 
are combined with the calciform ores, as the 
ochres of iron, manganese, calamy, gray ore of 
lead, and some idea may be formed of the great 
production of air in volcanic eruptions, as men- 
tioned in note on Chunda, Part II. and of the 
perpetual absorptions and evolutions of whole 
oceans of air from every part of the earth. 

But there would seem to be an officina aei*is, . 
a shop where air is both manufactured Mid de- 
stroyed in the greatest abundance within the 
polar circles, as will hereafter be spoken of. Can 
this be effected by some yet unknown law of the 
congelation of aqueous or saline fluids, which 
may set at liberty their combined heat, and con- 
vert a part both of the acid and alkali of sea- 
water into their component airs ; or on the con- 
trary, can the electricity of the northern lights 
convert inflammable air and oxygene into water, 
whilst the great degree of cold at the poles unites 
the azote with some other base ? Another offi- 
cina aeris, or manufacture of air, would seem to 
exist within the tropics, or at tiie line, though 
in a much less quantity than at the poles, owing 
perhaps to the action of the sun's light on the 
moisture suspended in the air, as will also be 
spoken of hereafter ; but in all other parts of the 
earth these absorptions and evolutions of air in a 
greater or less degree are perpetually going on in 
inconceivable abundance; increased probably, 
and diminished at different seasons of the year 
by the approach or retrocession of the sun's light ; 
future discoveries must elucidate this part of the 
subject. To this should be added, that as heat 
and electricity, and perhaps magnetism, are 
known to displace air, that it is not impossible 
but that the increased or diminished quantities 
of these fluids diffused in the atmosphere may 
increase its weight as well as its bulk ; since 
their specific attractions or affinities to matter 
arc very strong, they probably also possess gen- 
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eral gravitation to the earth ; a subject which 
wauts furUier inTMtigation. See Note XXVI. 

SOUTH-WEST WINDS. 

The Telocity of the surface of the earth in 
moving round its axis diminishes from the equa- 
tor to the poles. Whence if a region of air in 
this country should he suddenly removed a few 
d^rees towards the north it must constitute a 
western wind, because from the velocity it had 
previously acquired in this cUmatc by its 
friction with the earth it would for a time move 
quiver thui the surface of the country it was 
removed to ; the contrary must ensue when a 
region of air is transported irom this country a 
few d^irees southwarui because the velocity it had 
acquired in this climate would be less than that 
of the earth*s surface where it was removed to, 
whence it would appear to constitute a wind 
from the east, while m reality the eminent parts 
t>f the earth would be carried against the too 
slow air. But if this transportation of air from 
south to north be performed graduaUy, the mo- 
tion of the wind will blow in the diagonal be- 
tween south and west. -And on the contrary, 
if a region of air be graduallv removed from 
north to south it would also blow diagonally 
between the north and east, from whence we 
may safely conclude that all our winds in this 
country which blow from the north or east, or 
any point between them, consist of regions of air 
brought from the north ; and that all our winds 
blomng from the south or west, or from any 
point l^tween them, are regions of air brought 
from the south. 

It frequently happens during the vernal 
months that after a north-east wind has passed 
over us for several weeks, during which time 
the barometer has stood at above SOj inches, it 
becomes suddenly succeeded by a south-west 
wind, which also continues several weeks, and 
the barometer sinks to nearly 281 inches. Now as 
two inches of the mercurv in the barometer ba- 
lance one-fifteenth part of the whole atmosphere, 
an important question here presents itself^ what 
is becofne of all this cur ^ 

. I. This great quantity of air cannot be carried 
ill a superior current towards the line, while the 
inferior current flows towards the poles, because 
then it would equallv affect .the barometer, 
which should not therefore subside from 90i in- 
ches to 28| for six weeks together. 

2. .It cannot be owing to the air having lost 
all the moistui*e which was previously dissolved 
in it, because these warm south-west winds 
are replete with moistui'e, and the cold north- 
east'^winds, which weigh up the mercury in the 
barometer to 31 inches, consist of di*y air. 

8. It cannot be carried over the pcuiar regions 
and be accumulated on the meridian opposite to 
us in its passage towards the line, as such an ac- 
cumulation would equal one-fifteenti^ of the 
whole atmosphere, and cannot be supposed to 
remain in that situation for six weeks together. 

4. It cannot depend on the existence of tides 
in the atmosphere, since it must then corres- 
pond to lunar periods. Nor on accumulations 
of air from the specific levity of the upper re- 
gions of the atmosphere, since its degree of flui- 
dity must correspond with its tenuity, and con- 
sequentlv such great mountains of air cannot be 
supposed to exist for so manv weeks together as 
the south-west winds sometimes continue. ~ 

5. It remains therefore ^at there must be at 
tills time a great and sudden absorption of air in 



the polar circle by some unknown operatitm of 
nature, and that the south wind runs in to sup- 
ply the deficiency. Now as diis south wind 
consists of air brought from a part of the earth's 
surface which moves faster than it does in this 
climate it must have at the same time a directioa 
from the west by retaining part of the velocity 
it had previously acquired. These south-west 
winds coming from a warmer country, and be- 
coming colder by their contact with the earth of 
this ckmate, and by their expansion, (so great 
a part of the superincumbent atmosphere having 
vanished,) precipitate their moisture ; and as they 
continue for several week» to be absorbed in the 
polar circle would seem to receive a perpetual 
supply from the tropical r^ions, especiidly over 
the line, as will hereafter 1^ spoken of. 

It may sometimes happen that a north-east 
wind having passed over us may he bent down 
and driven back before it has acquired any heat 
from the climate, and may thus for a few hours 
or a day have a south-west direction, and from 
its descending from a higher region of the atmo- 
sphere may possess a greater degree of cold than 
an inferior north-east curroit of air. 

The extreme cold of Jan. IS, 1709, at Paris, 
came on with a gentle south wind, and was di- 
minished when the wind changed to the north, 
which is accounted for by Mr. Hombei^ from 
a reflux of air which had been flowing for some 
time from the north. Chemical Kssai^ by ii. 
Watson, Vol. V. p. 182. 

It may happen that a north-east current may 
for a day or two pass over us and produce inces- 
sant rain by mixing with the inferior south-west 
current ; but this as well as the former is of 
short duration, as its friction will soon carry tlie 
inferior current along with it, and dry or ftwXy 
weather will then succeed. 

NORTH-EAST. WINDS. 

The north-east winds of this country consist 
of re^ons of air from Ihe north, travelling 
sometimes at the rate of about a mile in two 
minutes during the vernal months for several 
weeks together from the polar regions toward 
the south, the mercury in the barometer stand* 
ing above 90. These winds consist of air great- 
ly cooled by the evaporation of the ice and snow 
over which it passes, and as they become warm- 
er by their contact with the earth of this climate 
are capable of dissolving more moisture as they 
pass idong, and are thence attended with frosts 
in winter and with dry hot weather in summer. 

1. This great quantity of air cannot be sup- 
plied by superior currents passing In a contrary 
direction from south to north, because such cur- 
rents must as thev arise into the atmosphere a 
mile or two high become exposed to so great cold 
as to occasion them to deposit their moisture, 
which would fall through the inferior current 
upon the earth in some part of their passage. 

2. The whole atmosphere must mtve increas- 
ed in quantity, because it appears by the barom- 
eter that there exists one-fifteenth part more air 
over us for many weeks together, which could 
not be thus accumulated by difference of tem- 
perature in respect to heat, or by any aerostatlG 
laws at present known, or by any lunar influence. 

From whence it would appear that immense 
masses of air were set at liberty from their com- 
binations with solid bodies, along with a suffi- 
cient quantity of combined heat, within the po- 
lar circle, or in some region to the norUi of us; 
and that they thus perpetually Increase th« 
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quantity ^ the atmosphere; and that this is 
affdn at certain times re-absorbed, or enters in- 
to new oomblnations at the line or tropical re- 
gionB. By i^hich wonderful contrivance the 
atmosphere is porpetnally renewed and rendered 
fit for the support of animal and yegetable life. 

SOUTH-EAST WINDS. 

The south-east winds of this country consist 
of air from the north which had passed by us, 
or OTer ua, and before it had obtained the yelo- 
dty ci the earth's sur&ce in this climate had 
beni driren back, owing to a deficiency of air 
now eommendng at the polar r^ions. Hence 
these are g«aerally dry or freezing winds, and if 
they sucoMd north-east winds should prognos- 
tioUe a change of wind from north-east to south- 
west ;. the barometer is generally about 90. They 
are scmietimes attended with cloudy weather, or 
rain, owing to their having acquired an increas- 
ed degree of warmth and moisture before they 
became retrograde ; or to their being mixed with 
air frona the south. 

8. Sometimes these south-east winds consist 
oi a vertical eddy of north-east air, without any 
mixture d south-west air ; in that case the ba- 
rometer continues above 90, and the weather is 
dry or frosty f(nr four or five days together. 

It should here be observed, that air being an 
elastic fluid must be more liable to eddies than 
water, and tliat these eddies must extend into 
cvlinders or vortexes of greater diameter, and 
that if a vertical eddy of north-east air be of 
small diameter or has passed but a little way to 
the south of us before its return, it will not have 
gained the velocity of the earth's surfoce to the 
south of us, and will in consequence become a 
south-east wind.— But if the vertical eddy be of 
large diameter, or has passed much to the south 
of us, it will have acquired velocity from its 
friction with the earth's surface to the south of 
us, and will in consequence of its return become 
a south-west wind, producing great cold. 

KOBTH-WEST WINDS. 

llifiTe seem to be three som*ces of the north- 
west winds of this hemisphere of the earth. 

1. When a portion of southern air, which was 
passing over us, is driven back by accumulation 
of new air in the polar r^ions. In this case I 
suppose they are generally moist or rainy winds, 
witn the barometer under 90, and if the wind 
had previously been in the south-west, it would 
seem to prognosticate a change to the north-east. 

8. If a current of north wind is passing over 
OB bttt a few miles high, without any easterly 
direction ; and is bent down upon us, it must 
immediately possess a westerly direction, be- 
cause it 'vdll now move faster than the sur- 
fiM:e of the earth where it arrives; and thus 
becomes changed from the north-east to a 
north-west wind. The descent of a north-east 
c ur rwit of air producing a north-west wind may 
continue some days with clear or freezing wea- 
ther, as it may be simply owing to a vertical ed- 
dy of north-east air, as will be spoken of below. 
It may otherwise be forced down by a current 
of south-west wind passing over it, and in this 
case it wHl be attended with rain for a few days 
by the mixture of the two airs of different de- 
grees of heat ; and will prognosticate a change of 
wind from north-east to south-west if the wind 
was previoudy in the north-east quarter. 

3. On the eastern coast of North America the 



north-west winds bring ft*06t, as the north-east 
winds do in this counti'v, as appears from va- 
riety of testimony. This seems to happen from 
a vertical spiral eddy made in the atmosphere 
between the shore and the ridge of mountains 
which form the spine or back-lK>ne of that con- 
tinent. If a current of water runs along the 
hypothenuse of a triangle an eddy will be made 
in the included angle, which will turn round 
like a water-wheel as the stream passes in con- 
tact with one edge of it. The same must hap- 
pen when a sheet of air flowing along from the 
north-east rises from the shore in a straight line 
to the summit of the Apalachian mountains, a 
part of the sti*eam of north-east air will flow 
over the mountains, another part will revert and 
circulate spirally between the summit of the 
country and the eastern shore, continuing to 
move toward the south ; and thus be changed 
from a north-east to a north-west wind. 

This vertical spiral eddy having been in con « 
tact with the cold summits of these mountains, 
and descending from higher parts of the atmo- 
sphere will lose part of its heat, and thus consti- 
tute one cause of the greater coldness of the east- 
em sides of North America than of the Euro- 
pean shores opposite to them, which is said to be 
equal to twelve degrees of north latitude, which 
is a wonderfid fact, nor otherwise easy to be ex- 
plained, since the heat of the springs at Phila- 
delphia is said to be 52, which is greater than 
the medium heat of the earth in this country. 

The existence of vertical eddies, or great cy- 
linders of air rolling on the surface of me earth, 
is agreeable to the observations of the constructors 
of windmills ; who on this idea place the area 
of the sails leaning backwards, inclined to the 
horizon ; and believe that then they have great- 
er power than when they are placed quite per- 
pendicularly. The same kind of rolling cylin- 
ders of water obtain in rivers owing to the fric- 
tion of the water against the earth at their bot- 
toms ; as is known by bodies having been ob- 
served to float upon their surfaces quicker than 
when immersed to a certain depth. These ver- 
tical eddies of air probably exist all over the 
earth's surface, but particularly at the bottom or 
sides of mountains ; and more so probably in the 
course of the south-west than of the north-east 
winds; because the former fall from an emi- 
nence as it were, on a part of the earth where 
there is a deficiency of the quantity of air ; as is 
shown by the sinking of the barometer : where- 
as the latter are pushed or squeezed forward by 
an addition to the atmosphere behind them, as 
appears by the rising of the barometer. 

TRADE-WINDS. 

A column of heated air becomes lighter than 
before, and will therefore ascend, by the pres- 
sure of the cold air which sun*ouncU it, like a 
cork in water, or like heated smoke in a chim- 
nev. 

Now as the sun passes twice over the equator 
for once over either tropic, the equator has not 
time to become cool ; and on this account it is in 
general hotter at the line than at the tropics ; 
and therefore the air over the line, except in 
some fiew instances hereafter to be mentioned, 
continues to ascend at all seasons of the year, 
pressed upwards by regions of air brought froni 
the tropics. 

This air thus brought from the tropics to tho 
equator, would constitute a north wind on one 
side of the equator, and a south wind on the 
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oth^r; but as the surfaoe of the eiirth at the 
equator moves quieker than the surface ef the 
earth at the tropics, it is evident that a region of 
air brought from etthor tropic to the equator, 
and which had previously omy acquired tlie ve- 
locity of the earth's surface at the trm»ics, will 
now move too slow for the earth's surface at the 
equator, and will thence i^ipear to move in a di- 
rection contrary to the motion of the earth. 
Hence the trade-winds, though they consist of 
regions of air brought from the north em one 
side of the line, and m>m the south on the other, 
will wppear to have the diagonal direction of 
nordi-east and south-«east winds. 

Now it is commonly believed that there are 
superior currents of air passing over these north- 
east and south-east currents in a contrary direc- 
tion, and which desconding near the tropics pro- 
duce vertical whirlpo<ds of air. An important 
question here again presents iiaei£-^,fvhat be- 
amies of the moisture vmich this heated air ought to 
deposit, asit cools in the upper regUms of the atnuh- 
sjmere in its journey to the tropics f it has bem 
shown by Dr. Priestley and Mr. Ingenhouz that 
the green matter at Uie bottom of cisteriM, and 
the n'esh leaves of plants immersed in water, 
give out oensiderable quantities of vital air in the 
sun-shine; that is, uie perspirable matter of 
plants (which is water much divided in its egress 
from their minute pores) becomes decomposed by 
the sun's light, and converted into two kinds of 
air, the vitd and inflammable airs. The mois- 
ture contained or dissolved in the ascending 
heated air at the line must exist in great tenui- 
ty ; and by being exposed to the great light of the 
sun in that climate, the water may be decom- 
posed, and the new airs spread on the atmo- 
sphere from the line to the poles. 

1. From there being no constant deposition of 
rains in the usual course of the trade- winds, it 
wculd appear that the water rising at the line is 
decompoised in its ascent* 

2. From the observations of M. Booguer on 
the mountain Pinchinca, one of the Cordeliers 
inmiediatelv under the line, there appears to be 
no condensible vapour above three or four miles 
hi^b. Now though the atmosphere at that 
height may be cold to a very considerable de- 
gree ; yet its total deprivation of condensible va- 
pour would seem to show, that its water was 
decomposed ; as there are no experiments to 
evince that any degree ef cold hitherto known 
has been able to deprive air of its moisture ; and 
great abundance of snow is deposited from the 
lur that flows to the polar regions, though it is 
exposed to no greater degrees of cold in its jour- 
ney thither than probably exists at four miles 
height in the atmosphere at the line. 

S. The hygrometer of Mr. Saussure also 
pointed to dryness as be ascended into rarer air ; 
the sii^le hair of which it was constructed, con- 
tracting from deficiency of moisture. Essais sur 
I'Hygromet. p. 143. 

from these observations it appears either that 
rare and cold air requires more moisture to sa- 
turate it than dense air ; or that the moisture 
becomes decomposed and conv»*ted into air, as 
it ascends into these cold and rare regions of the 
atmosphere. 

4. There seems some analogy between the 
circumstance of air being produced or*generated 
in the cold parts of the atmosphere both at the 
line and at the poles. 

MOVSOONS AND TORNADOES. 

]. In the Arabian and Indian seas are winds 



which blow six months one way, and six aoMtotbs 
the other, and are called mimsoons ; by die acci- 
dental dispositions of land and sea k hmpeos, 
that in some places the air near the tropic is sup- 
posed to become warmer yrhuEi the son is verti- 
cal over it, than at the line. The air in these 
places consequently ascends pressed upcm one 
side by the north-east regions of air, and cm the 
other side by the south-west r^ions of air. For 
as the air brought frxnnthe south has previously 
obtained the vdkicity of the earth's suraoeattiM 
line, it moves &ster than the earth's surfiiei^ sear 
the tropic where it now arrives, and becomes a 
south-west wind, virile the air firom tha north 
becomes a north-east wind as before exphuaed. 
These two winds do not so quiedy join and as- 
cend as the north-east and southJeast windi, 
which meet aft the Uxie with equal waimth and 
velocity and form the trade-wiuds ; bat as they 
meet in contrary directions befbre they Aseen^ 
and cannot be supposed accurately to balanoe ^j 
each other, a rotatory asotion will be pradueed 
as liiey ascmd lilce water falling tfarouni a hole, 
and a* horizontal or spiral eddy is me etnse- 
quence ; these eddies are more i« less rapid, and 
are called tornadoes in their moat violent state, 
raising water from the ocean in the west, sr 
sand from the deserts <^ the east, in less vieioDt 
degrees they cmly mix together the two emrents 
of. north-east and south-west air, and produce 
by this means incessant rains, as the air of the 
north-«ast acquires some of the heat from the ' 
south-west wind, as explained in Note XXV. 
This circumstance of the eddies produced by tin 
monsoon-winds was seen by Mr. li^ruoe in 
Abyssinia; he relates that for many suoeesnve 
mornings at the commencement of the rainy i 
monsoon, he observed a cloud of apparently smsU 
dimension whiriing round with great rigidity, 
and in a few minutes the heavens became cover- 
ed with dark clouds and with consequent great 
rains. See Note on Canto III. 1. 129. 

2. But it is not only at the place where the ur 
ascends at the northern extremity of the rainy 
monsoon, and where it forms tornadoes, as ob- 
served above by Mr. Bruce, but over a ^eat tract 
of country several degrees in length in certain 
parts as in the Arabian sea, a perpetual rain fur 
several months descends, similar to what hai^ns 
for weeks together in our own climate in a less 
degree during the south-west winds. Another im- 
portuit quesdon presents itself here— ifitAff dimae 
to which this south-west wind anwest u not colder 
than that it comes Jrom, why should it deposit its 
moisture during its whole Journey ? tfit he a colder 
climate f why does it come thither ? The tornadoes 
of air above desmbed can extend but a little 
way, and it is not easy to conceive that a superior 
cold current of air can mix w^ith an inferior (»e, 
and thus produce showers over ten degrees of 
country, since at about three miles high there 
is perpetual frost ; and what can induce these 
narrow and shallow currents to flow over each 
other so many hundred miles ? 

Though the earth at the northern extremity 
of this monsoon may be more heated by certain 
circumstances of situation than at the line, yet 
it seems probable that the intermediate country 
between that and the line, may continue colder 
than the line, (as in other parts of the earth) 
and hence that the air coming from the Cne to 
supply this ascent or destruction of air at the 
northern extremity of the monsoon will be cooled 
all the way in its approach, and in consequence 
deposit its water, it seems probable that aO the 
northern extremity of this monsoon, v/here tht^ 
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tornadoes or hurricanes exist, that the air not only 
ascends but lb Uk part convinrted into water, or 
otherwise diminished in quantity, as no account 
is i^yen of the existence of any superior cur- 
rents of it. 

As the south- west winds are always attended 
wtthalight atmosphere, an incipient vacancy 
or a great diminution of air must have taken 
pbuse to the northward of them in all parts of 
the earth wherever they exist, and a deposition 
of their moisture succeeds their being cooled by 
the dimate they arrive at, and not by a contrary 
current of cold air over them, since in that case 
the iMurometer would not sink. They may thus 
in oar own country be termed monsoons with- 
out very regular periods. 

8. Another cause of tornadoes indiependent of 
dMBOwnsoons is ingeniously explains by Dr. 
FmnUiny when in the tropical countries a stra- 
tom of inferior air becomes so heated by its con- 
tact with the warm earth, that its expansion is 
inereaaed more than is equivalent to the pressure 
atihe stratum of air over it ; or when the su- 
perior stratum becomes more condensed by cold 
than the inferior one by pressure, the upper re- 
gion will descend and the lower one ascend. In 
this ritnation if one part of the atmosphere be 
hotter from some fortuitous circumstances, or 
has less pressure over it, the lower stratum 
win beffin to ascend at this part, and resemble 
water railing tlurough a hole as mentioned above. 
If the lower r^on of air was goin^ forwards 
witii considerable velocity, it will gain an eddy 
br ridiitt up this hole in the incumbent heavy 
aur, so wat the whirlpool or tornado has not on- 
ly its progsessive velocity, but its circular one 
dso^' irhich thus lifts up or overturns every 
thinff iprithin its spiral whirl. By the weaker 
whidwinds in this country the trees are some- 
times thrown down in a line of only twenty or 
Ibrty yards in breadth, making a kind of avenue 
thraosh a country. In the West Indies the sea 
rises ^e a cone in the whirl, and is met by 
black doods produced by the cold upper air and 
the warm lower air being rapidly mixed ; 
wbmce are produced the nreat and sudden rains 
called water spouts ; whUe the upper and lower 
airs exchange their plus or minus electricity in 
' pcrpetoal lightnings. 

LAKD AKD 8XA-BREXZES. 

The sea being a transparent mass is less heated 
at its surface by the sun*s rays than the land, 
and its continual change of surface contributes 
te preserve a mater imiformity in the heat of 
tlie air which hangs over it. Hence the surface 
of the tropical islands is more heated during the 
day than the sea that surrounds them, and cools 
more in the night by its greater elevation; 
wlience.in die afternoon, when the lands of the 
tropical iahudds have been much heated by the 
nn, tlie air over them ascends pressed upwards 
by die cooler air of the encircling ocean ; in the 
morning again the land becoming cooled more 
than die sea, the air over it descends by its in- 
creased gravity, and blows over the ocean near 
its shores. 

COVCLUSIOV. 

1. There are various irregular winds besides 
those above described, which consist of horizon- 
td er vertical ^dies of air, owing to the ine- 
toslitT of the earth's surface, or the juxtaposi- 
osB or the sea. Other irregular wmds have 



their origin fh>m increased evaporation of wa- 
ter, or its sudden devaporation and descent in 
showers ; others from the partial expansion and 
condensation of air by heat and cold ; by the ac- 
cumulation or defect of electric fluid, or to the 
air*s new production or absorption occasioned bv 
local causes not yet discovered. See Notes VII. 
and XXV. 

2. There seem to exist only two original 
winds : one consisting of air brought from the 
north, and the other of air brought from the 
south. The former of these winds nas ako gen- 
erally an apiMurent direction from the east, and 
the latter from the west, arising from the differ- 
ent velocities of the earth's surfkce. All the 
other winds above described are deflections or 
retrogressions of some parts of these currents of 
air from the north or south. 

S. One-fifteenth part of the atmosphere is oc- 
casionally destroyed, and occasionally re-pro- 
duced by unknown causes. These causes are 
brought into immediate activity over a great 
part of the surface of the earth at nearly the 
same time, but always more powerful to the 
northward than to the southward of anv given 
place ; and would hence seem to have their prin- 
cipal effect in the polar circles, existing never- 
theless, though with less power, toward the 
trooics or at the line. 

For when the north-east wind blows the bar- 
ometer rises, sometimes from 88} inches to 90|, 
which shows a great new feneration of air in the 
north; and when the south-west wind blows 
the barometer sinks as much, which shows a 
great destruction of ur in the north. But as 
the north-east winds sometimes continue for 
five or six weeks, the newly-generated air must 
be destroyed at those times in the warmer clim- 
ates to the south of us, or circulate in superior 
currents, which has been shown to be improba- 
ble from its not depositing its water. ' And as 
the south-west winds sometimes continue for 
some weeks, there must be a generation of air to 
the south at those times, or superior currents, 
which last has been shown to be improbable. 

4. The north-east winds being generated about 
the poles are pushed forwards towards the tro- 

Eics or line, by the pressure from behind, and 
ence they become warmer, as explained in Note 
VII. as well as by their coming into contact 
with a warmer part of the earth, which contri- 
butes to make these winds greedily absorb mois- 
ture in their passage. On the contrary, the 
south-west winds, as the atmosphere is suddenly 
diminished in the polar regions, are drawn as it 
were into an incipient vacancy, and become 
therefore expanded in their passage, and thus 
generate cold, as explained in Note VII. and 
are thus induced to part with their moisture, as 
well as by their contact with a colder part of the 
earth's surface. Add to this, that the difference 
in the sound of the north-east and south-west 
winds may depend on the former being pushed 
forwards by a pressure behind, and uie latter 
falling as it were into a partial or incipient va- 
cancy before ; whence the former becomes more 
condensed, and the latter more rarefied as it 
passes. There is a whistle, termed a lark-call, 
which consists of a hollow cylinder of tin-plate, 
closed at each end, about half an inch in diam- 
eter, and a quarter of an inch high, with opposite 
holes about the size of a ffoose-quill through the 
centre of each end ; if this lark- whistle be held 
between the lips the sound of it is manifestly 
different when the breath is forcibly Uown 
through it from within outwards, and whfn ft 
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in sucked from without inwards. Pftrhaps 
tJiis might be worthy the attention of organ- 
hnilders. ' 

A. A stop is put to this new generation of air, 
when about a fifteenth of the whole is produced, 
by its increasing pressure ; and a similar boun- 
dary is fixed to its alraorption or destruction by 
the decrease of atmospheric pressure. As water 
requires more heat to convert it into vapour un- 
der a heavy atmosphere than under a liffht one, 
■o in letting off the water from muddy fish-ponds 
creat Quantities of air-bubbles are seen to ascend 
from toe bottom, which were previously confin- 
ed there by the pressure of the water. Similar 
bubbles of inflammable air are seen to arise from 
IsJces in manr seasons of the vear, when the at- 
mosphere suddenly becomes light. 

6. The increased al>sorptlon and evolutions 
of air must, like its simple expansions, depend 
inuch on the presence or absence of heat and hght, 
and will hence, in respect to the times and places 
of its production and destruction, be governed by 
the approach or retrocession of the sun, and on 
the temperature, in r^^ard to heat, of various 
latitudes, and parts of the same latitude, so well 
explained by Mr. Kirwan. 

7. Though the immediate cause of the de- 
struction or reproduction of great masses of air 
at certain tiuMS, when the wind changes from 
north to south, or frt>m south to north, cannot 
yet be ascertained ; vet as there appears greater 
difficulty in accounting for this change of wind 
from any other known causes, we may still sus- 
pect that there exists in the arctic and antarctic 
circles a bear or dragon yet unknown to philoso- 
phers, which at times suddenly drinks up, and 
as suddenly at other times vomits out one-fifteenth 
part of the atmosphere : and hope that this 
or some future age will learn how to govern 
and domesticate a nionster which might be ren- 
dered of such important service to mankind. 

INSTRUMXNTS. 

If along with the usual registers of the weather 
observations were made on the winds in many 
parts of the earth with the three following instru- 
ments, which might be constructed at no great ex- 
pense, some useful information might be acquired. 

1. To mark the hour when the wind oiaugeiB 
from north-east to south-west, and the con- 
trary. This might be managed by making a 
communication from the vane of a weathercock 
to a clock ; in sach a manner, that if the vane 
should revolve quite round, a tooth of its revolv- 
ing axis should stop the clock, or put back a 
small bolt on the edge of a wheel revolving ence 
In twenty-four hours. 

8. To discover whether in a year more air 
passed from north to south, or the contrary. 
This might be effected by placing a wind-mill 
sail of copper about nine inches diameter in a 
hollow cylinder about six inches long, open at 
both ends, and fixed ol an eminent situation 

' exactly north and south. Thence only a part of 
the north-east and south-west currents would 
affect the sail so as to turn it ; and if its revolu. 
fio^s were counted by an adopted machinery, 
as ^e 'sail would turn one way with the norui 
currents of air, and the contrary one with the 
south currents, the advance of the counting fin- 
ger either way would show which wind had 
prevailed most at the end of the year. 

S. To discover the rolling cylinders of air, the 
vane of a weathercock might be so suspended as 
to dip or rise vertically, as well as to have its 
horizontal rotation. 
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NoaTR-iAST. wnn>s consist of air flowing froni 
the north, wheire it seems to be oocasionalfy pro- 
duced : has an apparent direcUon f^m the cast, J 
owing to its not having acquired in its Joorney r 
the increasing velocity oi the earth's sur&ee; '' 
these winds are ana]<wous to the trade-winds be* 
tween the tropics, and frequently oontinne in tbe 
vernal months for four and six weeks together, 
with a high barometer, and fair or fWietjr weather. 

2. They sometimes consist of south-west air, 
which had passed by us or over us, drifen Imk 
by a new accumuhition of 'air in the north. 
These continue but a day or two, and are attendp 
ed with rain. See Note XXV. I! 

South- wxsT winds consist of air flowing fSrona ' 
the south, and seeming occasionally abaonied at ' 
its arrival to the more northern latitudes. It has 
a real direction from the west owing to its net 
having lost in its journey the jgreater veloeity it 
had acquired from the earth's aurfaee from 
whence it came. These winds are analogous to 
the monsoons between the tropics, and fre^puent- 
ly continue for four or six weeks t<^ethcr, with 
a low barometer and rainy weather. 8. Tkej 
sometimes consist of north-east air, which has 
passed by us or over us, which becomes retro- 
grade by a commencing deficiency of air in the 
north. These winds continue hut a day or two, 
attended with severer frost wuth a sinking bar- 
ometer ; their cold being increased by thdr ex- 
pansion, as they return, into an incipient vacan<7. 

North-west winds consist, first, of south- 
west winds, which have passed over na, bent down 
and driven back towards the south by newly 

generated northern air. They continue but a 
ay or two, and are attended with rain or 
douds. 2. They consist of north-east winds 
bent down from the higher parts of the atmo- 
sphere, and having there acquired a greater ve- 
locity than the earth's surface are frosty or fair. 

3. They consist of north-east winds formed in- 
to a vratical spiral eddy, as on the eastern coasts 
of North America, and bring severe frost. 

South-east winds consist, first, of north-cast 
winds.become retrograde, continued fiora ^syor 
two, frosty or fair, sinking .barometer. 2. Tliey 
consist of north-east winds formed into a verti- 
cal eddy, not a spiral one, frost or fair. 

North winds consist, first, of air flowing 
slowly from the north, so that they acquire the 
velocity of the earth's surface as they amproach, 
are fair or frosty, seldom occur. ' 2. Tney con- 
sist of retrograde south-wmds ; these ocmtinue 
but a day or two, are preceded, by south-west 
winds ; and are generally succeeded by north- 
east winds, cloudy or rainy, barometer rising. 

South winds consist, first, of air flooring 
slowly from the south, losing their previous 
westerly velocity by the friction of the earth's 
surfaice as they approach, moist, seldom occur. 
2. They consist of retrograde north winds; 
these continue but a day or two^ are preceded by 
north-east winds, and generally sucmeded by 
south-west winds, colder, barometer sinking. 

East winds consist of air brought hastily 
from the north, and not impelled farther soutli- 
ward, owing to a sudden li«^nning absorption 
of air in the northern regions, very cold, baro- 
meter high, generally succeeded by sout]»-west 
wind. 

Wist winds consist of air brought hastily 
from the south, and checked from prooeedfaig 
further to the north by a bq^inning productioii 
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of air In the northern r^one, warm and moist, 
fenerally succeeded by north-east wind. 8. They 
consist m air bent down from the higher regions 
•f the atmosphere ; if tliis air be from the south, 
and brought liastUy, it becomes a wind of great 
relocityy moying perliaps GO miles in an hour, is 
wann and ndny ; if it consists of northern air 
bent down it is of less velocity and colder. 

AppiiccUion of the preceding Theory to some Extracts 
^rom a Journal of the Weather. 

I^ec.Jlf 1790. The barometer sunk suddenly, 
aiMl the wind, which had been some days north- 
east with frost, chaiufed to south-east with an 
ineeaaant though moderate fUl of snow. A part 
of the northern air, which had passed by us I 
•oppoae, now became retn^^ade before it faiad ac- 
qmred the velocity of the earth's surface to the 
•onth <^ us, and being attended by some of the 
81 otliem air in its journey, the moisture of the 
latter became condensed and frozen by its mix" 
tore with the former. 

Dec. 2, S. The wind changed to north-west 
and thawed the snow. A part; of the southern 
air, which had passed by us or over us, "with the 
retrograde northern air above described, was 
now^ In its turn driven back, before it had lost 
the velocity of the surface of the earth to the 
south cf us, and consequently became a north- 
west ^nd ; and not having lost the warmth it 
brought from the south pr<Mluced a thaw. 

JMc, 4^ 5. Wind changed to north-east with 
frost and a rising barometer. The air from the 
north cmitinuing to blow, after it had driven 
back the oouthom air as above described, became 
a north-east wind, having less velocity than the 
surfiuse of the earth in this climate, and produced 
firost from its coldness. 

2>0C. 6, 7. Wind now changed to the south- 
west with incessant rain and a sinking barome- 
tor. From unknown causes 1 suppose the quan- 
tity ai air to be diminished in the polar regions, 
and the southern air cooled by the earth's sur- 
face, which was previously frozen, deposits its 
moisture for a day or two ; afterwards the wind 
continued south-west virithout rain, as the sur- 
fiice of the earth became warmer. 

March 18, 1785. There has been a long frost ; 
a liew days ago the barometer sunk to 29i, and 
the firost became more severe. Because the air 
being expanded by a part of the pressure being 
taken off became colder. This dav the mercury 
roee to 90, and the frost ceased, the wind con- 
tinulM; as before between north and east. March 
19. l^i^rcuryabove 90, weather still milder, no 
frosty wind north-east. March 20. The same, 
for die mercury rising shows that the air be- 
comes more compressed by the weight above 
uid in consequence gives out warmth. 

jfyril 4f, 5. Frost, wind north-east, the wind 
changed in the middle of the day to the north- 
west without rain, and has done so for three or 
four days, beoomine again north-east at night. 
For the sun now giving greater d^^ree of heat, 
the abr ascends as the sun passes the zenith, and 
is supplied below^ by the air on the western side 
as Well as on the eastom side of the zenith dur- 
ing the hot part of the day ; whence for a few 
hours, on the approach of the hot part of the 
day, the air acquires a westerly direction in this 
longitude. If the north-w/est wind had been 
caused by a retrograde motion of some southern 
air, which had passed over us, it would have 
beoi attended with rain or douds. 

jiprU 10. It ndned all day yesterday, the 



wind north-west, this morning there was a 
sharp frost. The evaporation of the moisture^ 
(which fell yesterday) occasioned by the conti- 
nuance of the wind, produced «> much cold as 
to freeze the dew. 

May 12. Frequent showers with a current of 
colder wind preceding every shower. The sink- 
ing of the rain or cfoud pressed away the air 
from beneath it in its descent, whicn having 
been for a time shaded from the Mm by the 
floating cloud, became cooled in some degree. 

June 20. The barometer sunk, the wind be- 
came south-west, and the whole heaven was 
instantly covered with clouds. A part of the 
incumbent atmosphere having vanished, as ap- 
peared by the sinking of the barometer, the re- 
mainder became expanded by its elasticity, and 
thence attracted some of the matter of heat from 
the va]^ur intermixed with it, and thus in a 
few minutes a total devaporation took place, as 
in exhausting the receiver of an air-pump. See 
note XXV. At the place where the air is de- 
stroyed, currents both from the north and south 
flow in to suoply the deficiency, (for it has been 
shown that tnere are no other proper winds but 
these two) and the mixture of these winds pro- 
duces so sudden condensation of the moisture, 
both by the coldness of the northern air and the 
expansion of both of them, that lightning is 
given out, and an incipient tornado tuces place ^ 
whence thunder is said frequently to approach 
against the wind. 

August 28, 1792. Barometer was at 91, and 
Dec, 90, in the same year, it was at 28 2-tenths. 
Medical Essays, Edinbu^h, Vol. II. p. 7. It 
appears from these journals that the mercury at 
Edinburgh varies sometimes nearly three inch- 
es, or one- tenth of the whole atmosphere. From 
the journals kept by the Royal Society at Lon- 
don it appears seldom to vary more than two 
inches, or one-fifteenth of the whole atmosphere. 
The quantity of the variation is said still to de- 
crease nearer the line, and to increase in the 
more northern latitudes ; which much confirms 
the idea that there exists at certain times a great 
destruction or production of air within the polar 
circle. 

July 2, 1792. The westerly winds in the 
journal in the Medical Essays, VoL II. above 
referred to, are frequently marked virith the 
number three to show their greater velocity, 
whereas the easterly winds seldom approach to 
the number two. The greater velocity of the 
westerly winds than the easterly ones is well 
known I believe in every climate of the world ; 
which may be thus explained fi*om the theory 
above delivered. 1. when the air is still, the 
higher parts of the atmosphere move quicker 
than those parts which touch the earth, because 
they are at a greater distance from the axis of 
motion. 2. The part of the atmosphere whore 
the north or south wind comes from-is higher 
than the part of it where it comes to, hence the 
more elevated parts of the atmosphere continue 
to descend towards the earth as either of those 
winds approach. 9. When southern^ air^ is 
brought to us it possesses a westerly direction 
also, owing to the velocity it has previously ac- 
quired from the earth's surface ; and if it con- 
sists of air from the higher parts of the atmo- 
sphere descending nearer the earth, this westerly 
velocity becomes increased. But when northern 
air is brought to us, it possesses an apparent easter- 
ly direction also, owins to the velocitv which it 
has previously acquired from the earth's surface 
I being less than that of the earth's surface in this 
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latitude ; now If the north-east wind conalsts of 
air deeoending from higher parts of the atmo- 
Bj^re, this deficiency of velocity will be less, in 
consequence of the same cause, viz. the higher 
parts of the atmosphere descending, as the wind 
approaches, increases the real velocity of the 
western winds, and decreases the apparent velo- 
city of the eastern ones. 

October 22. Wind changed from south-east to 
south-west. There is a popular prognostication 
that if the wind changes from the north towards 
the south passing through the east, it is more 
likely to continue in the south, than if it passes 
through the west, which may be thus accounted 
for. If the north-east wind changes to a north- 
west wind, it shows either that a part of the 
BorUiem air descends upon us in a spiral eddy, 
or that a superior current of southern air is 
driven back ; out if a north-east wind be changed 
into a south-east wind it shows that the northern 
•ir is become retrograde, and that in a day or 
two, as soon as that part of it has passed, which 
has not gained the velocity of the earth's surfape 
in this latitude, it will become a south wind for 
a few hours, and then a south- west wind. 

The writer of this imperfect sketch of anemo- 
lo^ wishes it may incite some peraon of greater 
leisure and ability to attend to this subject, and 
by comparing the various meteorolc^ical journals' 
and observations already published, to construct 
a more accurate and metnodical treatise on this 
interesting branch of philosophy. 
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NOTE XXXIV. 

VEGETABLE PERSPIRATION. 

jind wed the enamoured oj^eene to Iwht, 

Canto fV. 1. 84. 

WuxN points of hairs are put into spring- 
water, as in the experiments or Sir B. Tnomp- 
son, (Philos. Trans. LXXVII.) and exposed 
to die light of the sun, much air, which loosely 
adhered to the water, rises in bubbles, as ex- 
plained in the note on Fucus, Part II. A still 
greater quantity of air, and of a purer kind, is 
emitted by Dr, Priestley's green matter, and by 
v^etable leaves growing in water in sun-shine, 
according to Mjr, Ingenhouz's experiments; 
both ^hkh I suspect to be owing to a decompo- 
sition of the water perspired by the plant, for the 
edge of a capillary tube of great tenuity may be 
considered as a circle of points, and as the oxy- 
l^ene, or principle of vital air, may be expanded 
into a gas by the sun's light, the hydrogene or 
indammable air may be detained in the pores of 
the vegetable. 

Hence plants growing in the shade are white, 
and become creen by being exposed to the sun's 
Uffht; for their natural colour being blue, the 
addition of hydrc^ene adds yellow to this blue, 
and tans them green. I suppose a similar cir- 
cumstance takes place in animal bodies; their 
perspirable matter as it escapes in the sun-shine 
becomes decomposed by the edges of their pores 
as in vegetables, though in less quantity, as their 
perspiration is less, and the greatest part of it,' 
which exhales from the lungs, not being exposed 
to the sunshine, and thus by the hydr<^ene be- 
ing retained the skin becomes tanned yellow. In 
proof of this it must be observed that both vege- 
table and animal substances become bleached 
white by the sun-beams when they are dead, as 



cabbage-stalks, bones, ivory, tallow, , 

linen and cotton cloth ; and hence I suppose thfl 
copper-coloured natives of sunny oountriei 
migkit become etiolated or blanched by beiiMr 
kept from their infancy in the dark, or remoTcl 
for a few generations to more northerly climatsfc 

It is probable that on a sunny morning mni^ 
pure aur becomes separated irom the dewb^ 
means of the points of v^etables on ipvhich ft 
adheres, and much inflammable air imbibed by 
the vegetable, or combined with it ; and by us 
sun's fight thus decomposing water the effects of 
it in bleaching linen seems to depend (as described 
in Note X.) : the water is decomposed by the 
light at the ends or points of the cotton or 
thread, and the vital air unites with the phlo- 
gistic or colouring matters of the doth, ana pro- 
duces a new acid, which is either itself colour- 
less or washes out, at the same tim|B the inflam- 
mable pai't of the water escapes. Hence there 
seems a reason why cotton bleaches so miuh 
sooner than linen, viz, because its fibres are 
three or four times shorter, and therefore pro- 
trude so many more points, which seem to facil- 
itate the liberation of the vital air from the in- 
flammable part of the water. 

Dees' wax becomes bleached by ej^oeure to the 
sun and dews in a similar manner as metals be- 
come calcined or rusty, viz, by the water on their 
surface being decomposed ; and hence the in- 
flammable material which caused the colour be- 
comes united with vital air forming a new add^ 
and is washed away. 

Oil close stopped in a phial not full, and ex- 
posed long to tne sun's light, becomes bleached, 
as I suppose, by the decomposition of the watw 
it contains ; the inflammable air rising above the 
surface, and the vital air uniting wiUi the col* 
ouring matter of the oU. For it is remarkable^ 
that bv shutting up a phial of bleached oil in a 
dark drawer, it in a litUe time becomes coloured 
again. 

The following experiment shows the power of 
light in separatmg vital air from another baiii) 
viz, frota azote. Mr. Scheele inverted a gla« 
vessel filled with colourless nitrous acid into 
another glass contfdning the same acid, and on 
exposing them to the sun's light, the inverted 
gli^ became partly filled with pure air, and tiu 
acid at the same time became coloured. Scbc«Ie 
in Crell's Annal. 1786. But if the vessd of 
colourless nitrous acid be quite full and BtajppeAt 
so that no space is left for the air produced to 
expand itself into, no change of colour Ukn 
place. Priestlev's Exp. VI. p. Sfi. See Keir'i 
very excellent Chemical Dictionary, p. 99. new 
edition. 

A sun- flower three feet and a half high, accord- 
ing to the experiment of Dr. Hales, perspired 
two pints in one dey f Vegetable Statics,) whidi 
is many times as mucii in proportion to its sor- 
face, as is perspired from the surface wad lunft 
of animal bodies ; it follows that the vital sir 
liberated from the surfaces of plants by the sun- 
shine must much exceed the quantity of it ab- 
sorbed by their respiration, and tliat hence tbe| 
improve the air in which thev live during the 
light part of the day, and thus blanched Tcgets- 
b^ will sooner become tanned into green bv ib» 
sun's light, than etiolated animal bodies will be- 
come tanned 1/dlow by the same means. 

It is hence evident, that the curiouk diseovery 
of Dr. Priestley, that his green v^etiAle mat- 
ter and other aquatic plants gave out vital air 
when the sun shone upon them, and the Icavel 
of other plants did the same when immcned in 
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water, aa obaerred by Mr. Ingenhouz, refer to 
the persj^ration of ymtables not to their respir- 
itkm. . JBecanse Df . Friestley observed the pure 
lir to oome firom both sides of the leaves, and 
tven from the stalks of a water-flag, whereas one 
lids of the leaf only serves the <^ce of lungs, and 
sertainlv not the stalks. Exper. on Air, Vol. 
III. And thus in respect to the circumstance 
in niiich jplants and animals seemed the farthest 
remaved mun each other, I mean in their sup- 
Mssd mode of respiration, b^ which one was 
DdUeTed to purify the air which the other had 
mared, they seem to differ only in d^rree, and 
uui analogy between them remains unbroken. 

Fhats are said by man^ writers to grow much 
fiatv in the night tban in the day ; as is parti- 
cuhrly observable in seedlings at their rising out 
of die ground. This probably is a consequence 
«f their sleep rather than of the absence of lis ht ; 
aad in this 1 sappose they also resemble animal 
Mies. 



NOTE XXXV. 

VEGETABLE PLACENTATION. 

While m bright veins the silvery sap ascends. 

Canto IV. L 431. 

Jls buds are the viviparous offspring of vegeta- 
bles, it becomes necessary that they should be 
famished with placental vessels for tlieir nourish- 
SMDty tiU they acquire lungs or leaves for the 
pupooe of elaborating the common juices of the 
ttrth into nutriment. These vessels exist in 
hdbs and in seeds, and supply the young plant 
wkh a sweet juice till it acquires leaves, as is 
Mm in converting Iwrley into malt, and appears 
from the sweet taste of onions and potatoes, 
vben they begin to grow. 

libe placental vessels belonging to the buds of 
tnes are placed about the roots of most, as the 
viae ; ao many roots are furnished with sweet 
or mealy matter as fern-root, bryony, carrot, 
tmip» potato^ or in the alburnum or sap-wood 
m in those trees which produce manna, which 
h dapoaiied about the month of August, or in 
tt« jpiints of sugar-cane, and grasses ; early in 
4m q^ring the absorbent mouths of these vessels 
drink up moisture from the earth, with a sac- . 
durine matter lodged for that purpose during 
As preeediDg autumn, and push this nutritive 
inia up the vessels of the alburnum to every in- 
dtvidual bud, as is evinced by the experiments 
of.Dr. Hales, and of Mr. Walker in the Edin- 
lynrgh Philosophical Transact. The former ob- 
iv^d that .the sap from the stump of a vine, 
wUtsh he had cut off in the beginning of April, 
tfaae twmty-one feet high in tulies i^xed to it 
fHr that purpose, but in a few weeks it ceased to 
Heed at all, and Dr. Walker marked the pro- 
fiesB of the ascending sap, and found likewise 
that as soon as the leaves became expanded the 
up eeased to rise ; the ascending juice of some 
treci Is so copious and so sweet during the sim- 
leason that it is used to make wine, as the bii^ch, 
betola, and sycamore, acer pseudo-platanus, and 
pftrtieularly the palm, and maple, acer. 

During this ascent of the sap-juice each indi- 
vidual iMf-bud expands its new leaves, and 
shoots down new roots, covering by their inter- 
tasture the old bark with a new one ; and as 
■000 as these new rooto (or bark) are capable of 
■baerbiiiig sufficient juices £rom the earth for the 
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support of each bud, and the new leaves are ca- 
pable of performing their office of exposing these 
juices, to the influence of the air ; the placental 
vessels cease to act, coalesce, and are trana- 
formed from sap-wood, or alburnum, into inert 
wood ; serving only for the support of the nevr 
tree, which grows over them. 

Ttius from the pith of the new bud of the 
horsc-chesnut fiv« vessels pass out through the 
circle of the placental vessels above described 
and carry with them a minuter circle of those 
vessels ; these five bundles of vessels unite after 
their exit, and form the foot-stalk or petiole of 
the new five-fingered leaf, to be spoken of here- 
after. This structure Is well seen by cutting off 
a leaf, of the horse-chesnut (.^Isculus Hippocas- 
tanum) in September before it faUs, as the buds 
of this tree are so large that the flower may be 
seen in them vnth the naked eye. 

After a time, perhaps about miasummer, 
another bundle of vessels passes from the pith 
throuffh the alburnum or sap- vessels in the lio- 
som of each leaf, and unites by the new bark 
with the leaf, which becomes either a flower-bud 
or a leaf-bud to be expanded in the ensuing 
spring, for which purpose an apparatus of pla- 
cental vessels are produced with proper nutri- 
ment during the progress of the summer and au- 
tumn, and thus the vegetable becomes annually 
iucreased, ten thousand buds often existing on 
one tree, according to the estimate of Linneus. 
Phil. Bot. 

The vascular connexion of vegetable buds with 
the leaves In whose bosoms they are formed is 
confirmed by the following experiment, ( Oct. 80, 
1781.) On the extremity of a young bud of die 
Mimosa (sensitive plant) a small drop of acid of 
vitriol was put by means of a pen, and, after a 
few seconds, the leaf, in whose axilla it dwelt, 
closed and opened no more, though the drop of 
vitriolic acid was so small as apparently only to 
injure the summit of the bud. Does not this 
seem to show that the leaf and its bud have con- 
necting vessels, though they arise at different 
times and from different pai*t8 of the m^ulla or 

{>ith ? And, as it exists previoiudy to it, that the 
eaf is the parent of the bud ? or did the acid de- 
stroy both the parent bud and its foetus ? 

Inis placentation of vegetable buds is clearly 
evinced from the sweetness of the rising sap, 
and from ite ceasing to rise as soon as the leaves 
are expanded, and thus ooi^pletes the analofnr be- 
tween buds and bull>s. Nor need we wonaer at 
the length of the umbilical cords of buds, since 
that must correspond with their situation on the 
tree, in the same manner as their lymohatics 
and arteries are proportionally elongated 

Since the above was first printed, I have 
thought that these sap-vessels, which bleed so 
much on being wounded in the vernal months, 
ought rather to be called umbilical than placen- 
tal vessels. As they supply the young bud with 
nutrition ; whereas the placenta of the animal 
foetus is a respiratory organ, as shown in Zoono- 
mia, Vol. I. Sect.^. 



NOTE XXXVI. 

VEGETABLE ClftCULATION. 

And refluent blood in milky eddies bends. 

Canto IV. 1. 432. 

TujE individuality of vegetable buds waa 
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tpoluB of bclbn. Midli conflmneiltiTt'w method 

of nliing kll klndi of Ina bf Mr. Buns. 

(Hothod oT prviiagating Fruit Tnta, 1TA9. 

Lmd. Baldwlu-J Ha cot s bnnch into u 
lavea upon 
idi dry h< 



OIBOtriiATlEiOlf. 

ptudied aff mndUi 
wiU not irither ao 
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or prupantJni 
laldwlii.T Ha 

il iHpIng tl 



pluebedaffmndUd with ltiiiiidarrid>aaw*tw 

— -^ u If left iDtlMdnab', 

Bhme of a bruMh wUch 



pituh, and planted them !d the earth. 
nf tbb cemeril I luppww to eoniiM In iti pr«vMit- 
Ing the bud rrom bleeding to deUh, thuugh Ha 
duthor xcrlbea ll to <!■ uill<«ii<e quality. 

Theae budi of plants, wbieb are thus each an 
Individual Taratiible, In muiy circumitancea re- 
■emble IndlTQual aiilmali, but ai nnlmal bodlea 
are detached from the earth, and tnuYe frdm 
«lMe to plar* in aeari^h of food, 
fbod at omaiderable interval! of I 
par* it for their nounhment within their owi 
bodlea after il is Uken. it 
require many orgsna and poweri whli-h 



id take that 
pre- 



nil liHtlf , bf moialanliif Ibe albumniiB or 
■■p-wDod alone of a branch detached fVom > tna 
It will not so aoon wither u if left in the irj air. 
B; the following experiment theae ▼eaaela were 
agreeably viable by a common magnlfTJiu 
glaaa: rp1a<-«d in the eummerof 17B1 the fint- 
BUlIu of some Urge tig-leavea, about an IwA 
deep in adewcdon of madder, (rutda tioeta. 
ram,) and otben in a decoction of krwaoi 
(hninatoxylum campechenae,] along with aont 
■prign eut off from a plant of jilerlB, tbeae planli 
■- ' -luae their blood is white, aflir 



tit a alstloniiry bud. As Tegetablei 
ready propared. 



are immnveably flied 
they draw their noi 
and thla unirorml; n 



■ the t 



Et day., on tailing ogl 
either of these and cutting off from Ita bottaa 
(bout a quarter ofan inch of the atalk an Inter, 
nal circle of red points micared, which win 
the enda of absorbent vessel! odaured red wllk 
I, while an external ring afar' 



miaglnteryala, <l eyatt 



to bleed out hanily a nLlhy Jniee, ai 

ince both the absorbent and artnj 



their uourlabmi 
DO* for a reserv. 
1 senCTal syaten 



aR> 

blood which ia left after (he varloui 
leeretion hare beei 



Miveand prepan 
ach and bowels 
it is prepared, ai 



: been supplied, by whlvb contri- 
enabled to live a long time wllh- 
vu> iiciT guppijes of food. 

The parts which we may expect to find in th( 

anatome of vegetables correspoudent to those in 
the anlmnl econniuy are, I. A system of absor- 
bent vessels to imiiibe the moisture of the earth 

plants ; and another bystem of abeorlienla siml- 
lar to the lymphatlce of animal bodies, opening 
Ita moutbson the Inlemal cells and external sur- 
faces of yegetables ; and a third system of absor- 
bent TeaaebcornspandenI nllh those of the pla- 
centathm of the animal fcetns. S. A polmoiuiry 
sjitfin correapondeiiE to the lunga ar gills of 
quadrupeda and fish, by which the fluid atoorb- 
edhjthe Uctealsand lymphatlca ouy be exposed 
to the InfliAncc of the air, this is done by 
the irecii Im>*m of idanta. thote in iha air 
ifltiDgi, a 
ilia; and 

for the purposes of its growth, nutrition, 
and -nrious secretions. 4% 'rhe various glands 
which aeparate fhnn the vegetable blood the 
honey, wax, gum, r«ln, starch, sugar, esien. 
tlal ail, Se«. 5. The oi^ana adapted for theli 
propagatlan or reprodi--" — " "* — ■— — 



called by Grew, and Malnighi, anl somi 

philoaophera, bronchi, and erroncKialy s« , , 

to be air veaaels. It Is pnAaUe that then *» 
aels, when cut through, may effuse their fliddi 
and receive air, their aides being too atllT to eol- 
lapse : since dry wood emits alr-bubUea la (bt 
exhausted recover in the same maimer as maM 

The structure of theae vegetable abaorlnnts 
consists of a spiral line, and not of a veaael in- 
terrupted with valves like the animal tvmpba- 
tlos since on breaking almost any tender leaf 
and drawing out some of the Abres irhich adhere 
longest this spiral structure becomes tIbIMs 
even la the naked eye, and distinctly so by the 
' ' — =-« Grew, llate bl. 



s glands of the vegetable 






-elt ises 
lerlstaitic motion of ^M n 



beglnnlugai the lowest part of ll, each spiral 
ring sacecHltely coniractinK Itself till It Alls ap 
the tube, must forcibly push forwards Itacait- 
tenla, as from the roots of vine* Intheblecdli 
■ if this 



b^in; 



the npperendof the vessel il is aa saay 
w It must carry Its contained duld In a 
dlrertlon. The retrofiade motion «t 
able absorbent vesselslaahown bycyt- 
-krd branch from a tree, and ImnMrihlf 
one of the forks in water, which wiD 

ly days prevent the other troiD withering; 

mown by plantlnga willow braneh with 



ir It is shown by plantlnga willow' 
he wrong end upwards. This struct 



Dtions of their parts. 
I of that branch of the 



s the 

Id Imbibes their nu- 

aoist earth, Is evinced by their 

midslure Is applied f- ->--^- 



growthsolong — 

ruots, and their quickly wllherlag when It 11 

Besides these abaorbeDts In the root) of planU 
tbenareotbsnwhichopentbdr mouths on the 
estental lurhoes of the bark and leatea, and on 
the Intamal snrfiice* of all the cella, and be- 
twaeu the bark and tlM alburnum or aapwood 
tiM (sktaMr of than iaabowii, became a leaf 




itmcturein so 



downi 

grade motion . . . 

ages, fbr th« purpose of 

II. The fluids thus drank up by the Ttgn 
absorbent vessels from the earth, or from tb 
moBpfaere, or from their own cella and Intai-- 
stices, are carried to the faot-etalk of everr laf, 
where ibe absorbenta belonging loeach leu BuiU 
into biancha, forming so many pnlmonary aft 
leries, and are thence dispersed to the extnml- 
lies of the leaf, as may be seen In cuttliu away 
•Ike after slice the foot-atalk of a barae-dMonil 
In September before the leaf fklls. llmvlathaa 
■ oompleta dreulatlnn la the leaf, a piiIiiiiBaij 
vein receiving the blood nma the exlnmlllca W 
•ach artery «■ the upper Mm af tha leaf, and 
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anln In tha lbot-«talk of the leaf theM 
tHuiee aomany arteries, or aortas, which 
•■ the new blood over the new hark, elon- 
ts vessels, or producing its secretions : 
. reoenroir of blood could not ha wanted 
;etable bud which takes in its nutriment 
mes, I Imagine there is no venous svs- 
» veins properly so called, which reeeive 
d whicn was to spare, and return it in- 
nlnwnary or arterial system, 
irant of a system of veins was oounte- 
by the following experiment : I cut off 
Items of tall spurge, (Euphcnrbia helios- 
a autumn, about the centre of the plant, 
erved tenfold the quantity of milky juice 
Mn the upper than from the lower ex- 
, which could hardly have happened if 
id been a venous system of vessels to re- 
B blood from the roots to the leaves, 
the vegetable circulation, complete in the 
»nt probably in the other part of the svs- 
k^ent in respect to a system of returning 
8 carried forwards without a heart, like 
ion through the livers of animals, where 
d brought from the intestines and mesen- 
€oe vein is dispersed through the liver 
rena portarum, which assumes the office 
tery. See note XXXVII. 
le same time so minute are the vessels in 
nrtexture of the barks of plants, which 
to each individual bud, that a general cir- 
I may possibly exist, though we have not 
1 abte to discover the venous part of it. 
i the above opinion was first puMishcd, I 
{ain attended to this sulgeet, and now 
hat the greater discharge of the milky 
vm the upper part of the phmt, than from 
tr part, might be rationally ascribed to 
lending arteries of the stem bleeding more 
and more copiously than the ascending 
And yesterday, September 28, 1796, a 
»f decoction of madder, rubia tinetorum, 
*ried into the garden, and placed near a 
i tragopocon latifolium, or scorzonera, 
WB mn in flower ; a large stem of the 
'as then cut asunder, ana the crowing 
I bent down and immersed an inch or two 
) ofdoured decoction, along wi^h the lower 
the top, or part cut off. After about a 
they were taken out and inspected by a 
n lens, when an internal circle of red 
nras visible in both of them, with an ex- 
slrcleof vessels, which continued to effuse 
blood ; though this effusion was slower 
w root-end than from the summit-end, 
hence I concluded, that the arteries of the 
d had ceased to act, and that the return- 
as continued to bleed ; and on the con- 
that the veins of the summit part had 
to act, and that the descending arteries 
led to bleed. And lastly, that ttie circle 
Mints in both of them were the mouths of 
ixrbent system, which continued to act in 
pactions. And I was thus induced to bo- 
e existence of a venous system correqiond- 
Jie arterial one in the barks or roots of 
as' well as in their leaves and petals. 
« is however another part of the circuli^ 
vegetable juices visible to the naked eye. 
It IS in the corol or petals of flowers, in 
a part of the Uood of the plant is exposed 
influence of the air and light in the same 
r as in the foliage, as wiU be mentioned 
at hirge in Notes XXXVII. and 
[X. 
• cirenJalions of their reqpective fluids 
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seem to be carried on in the vensis of plants pre- 
cisely as in animal bodies, by their irritability to 
the stimulus of their adapted fluids, and not by 
any nwH^ h an if ial or chemical attraction, for their 
absorlMnt vessels propel the juice upwards, which 
they drink up from the earth, with great vio- 
lence ; I suppose with much mater than is ex- 
erted by the lacteals of animab, probably owing 
to the greater minuteness of these vessels in veg- 
etables, and the greater rigidity of their coats. 
Dr Hales in the spring season cut off a vine 
near the ground, and by fixing tul>es on the re- 
maining stump of it, found the si^ to rise twen- 
ty-one Feet in the tube by the propulsive power 
oif these absorbents of ttes roots of it. Veget. 
Stat. p. 102. Such a power cannot l>e produced 
by capillarv attraction, as that could only raise a 
fluid nearly to the upper edge of the attracting 
cylinder, but not enable it to flow over that 
edre, and much less to rise 21 feet above it. 
what then can this power be owing to ? Doubt- 
less to the living activity of the iU»orbent ves- 
sels, and to their increased vivacity from the in- 
fluence of the warmth of the spring succeeding 
the winter's cold, and their thence greater sus- 
ceptibility to irritation from the juices which 
thev absorb, resembling in all circumstances the 
action of the living vessels of animals. 



NOTE XXXVII. 

VEGETABLE RESPIRATION. 

IFMle spread in air the leaves renMring tiiay. 

Canto IV. L 4SS. 

I. Thsrk have been various opinions con- 
cerning the use of the leaves of plants in the ve- 
getable economy. Some have contended that 
they are perspiratory oi^gans ; this does not seem 
probable from an experiment of Dr. Hales, 
Veg. Stat. p. SO. He found by cutting off bran- 
ches of trees with apples on them, and taking 
off the leaves, that an apple exhaled about as much 
as two leaves, the surfaces of which were near- 
ly equal to the ^>ple ; whence it would appear 
that apfdM have as good a chum to be termed 
perspiratory organs as leaves. Others have be- 
lieved them excretory organs of excrementitious 
juices ; but as the vapour exhaled from vegeta- 
bles has no taste, this idea is no more probable 
than the other ; add to this that in moist wea- 
ther, they do not appear to perspire or exhale at 

The internal surface of the lungs or air-vessels 
in men, ir said to be equal to the external sur- 
fiBM» of the whole body, or about fifteen square 
feet ; on this surface the blood is exposed to the in- 
fluence of the respired air throuffn the medium 
however of a thin pellicle ; by tnis exposure to 
the air it has its colour changed from deep red to 
bright scariet, and acquires something so ne- 
cessary to the existence of life, that we can live 
scarcely a ndnute without this wonderful pro- 



The analogy between the leaves of plants and 
the lui^ or gQls of animals seems to embrace 
so many rircumstances, that we can scarcely 
withhold our assent to their performing similar 
offices. 

1. The great surface of the leaves compared to 
that of the trunk and branches of trees is such, 
that it would seem to be an organ well adapted 
for the porpoae of expoAng the vegetable ^uicee 
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to tb« inflnenee of the air ; this however we 
flhall see afterwards is probably performed only 
by their upper surfaces, yet even in this case 
the surface of the leaves in general bear a greater 
pr(^»ortion to the surface of the tree, than the 
lungs of animals to their external surfaces. 

2. In the lungs of animals, the blood after 
having been eaqHMed to the air in the extremities 
of the pulmonary artery, is changed in colour 
from deep red to bright scarlet, and certainly in 
some of its essential properties ; it is then col- 
lected by the pulmonary vein and returned to the 
heart. To show a similarity of circumstances in 
the leaves of plants the rollowing experiment 
was made, June 24, 1781. A stalk with leaves 
and seed-vessels of large spurge (Euphorbia he- 
lioscopia) had been several days placed in a de- 
coction of madder (Rubia tinctorumj so that the 
lower part of the stem, and two or the under- 
most leaves were immersed in it. After having 
washed the immersed leaves in dear water, I 
co^d readly discern the colour of the madder 
passing idong the middle rib of each leaf. This 
red artery was beautifully visible both on the 
under and the upper surface of the leaf; but on 
tile upper side many red branches were seen going 
from it to the extremities of the leaf, which on 
the other side were not visible except by looking 
through it against the light. On this under 
side a system of branching vessels carrying a pale 
milky Quid were seen coming from the extremi- 
ties of the leaf, and covering the whole under- 
side of it, and joining into two large veins, one 
on eaeh side of the red artery in the middle rib 
of the leaf, and along with it descending to the 
footstalk or x>«tiole. On slitting one of these 
leaves with scissars, and having a common 
magnifying lens ready, the milky blood was seen 
oozing out of the returning veins on each side 
of the red artery in the middle rib, but none of 
the red fluid from the artery. 

All these appearances were more easily seen 
in a leaf of picris treated in the same manner ; 
for in this milky plant the stems and middle rib 
of the leaves are sometimes naturally coloured 
reddish, and hence the colour of the madder 
seemed to pass further into the ramifications of 
their leaf arteries, and was there beautifully vi- 
sible with the returning branches of milky veins 
on each side. 

S.~ From these experiments the upper surface 
of the leaf appeared to be the immediate organ of 
respiration, because the coloured fluid was car- 
riea to the extremities of the leaf by vessels most 
conspicuous on the upper surface, and there 
changed into a mUky fluid, which is the blood of 
the plant, and then returned by concomitant 
veins on the under surface, which were seen to 
ooze when divided with scissars, and which, in 
picris particularly, render the pcder surface of 
the leaves greatly whiter than ^e upper one. 

4. As the upper sur&ce of leaves constitutes 
the oT^an of respiration^ on which the sap is ex- 
posed in the terminations of arteries beneath a 
thin pellicle to the action of the atmospho'e, 
these surfaces in many plants strongly repel 
moisture, as cabbage-leaves, whence the piBrticles 
of rain lying over their surfaces wiUiout touch- 
inp^ them, as observed by Mr. Melville (Essays 
Literary and Philosoph. Edinburgh) have the 
appearance of globules of quick-silver. And 
hence leaves laid with the upper surfaces on wa- 
ter, wither as soon as in the dry air, but conti- 
nue green many days, if plac«l with the under 
surfaces on water^ as aroears in the experiments 
of Mon. Bonnet ( Usage desFeuiUes.) Heiioesome 
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aquatic plants, as the wattr-Uly (NymphM) 
have the lower sides of their lesvea floating en 
the water, while the upper surlSsoes remaia dry 
in the air. 

5. As those insects, which have many qrfn> 
cula, or breathing mertana, as wasps and lia, 
are immediatdy suffocated by pouring ofl vpsn 
them, I carefuUy covered with oil the surflMMof 
several leaves of Fhlomfs, of Portugal huird, 
and balsams, and though it would not re^^okrij 
adhere, I found them tdl die in a day or twoi 

Of aquatic leaves, see Note on Tnqw aad en 
Fucus, in Part II. to which must be added that 
many leaves are furnished with mnsdes absat 
their footstalks, to turn their upper surfiMcs to 
the air or light, as Mimosa and Hedysarain 
gyrans. Fromall these analM^ies I think tnerecsD 
be no doubt but that leaves oftrees are their Imi^ 
giving out a phlogistic material to llie atmo- 
sphere, and absorbuig oxygene or vitai idr. 

6. The great use of light to yegetiition woold 
a|»pear from this theory to be by disengagiof 
vital air from the water which they pernire, 
and thence to facilitate Its union with their uood 
exposed beneath the thin surfieuw of their leaves; 
since when pure air is thus applied. It i» prdbs* 
ble, that it can be morereadifyabaorfoed. Hence 
in the curious experiments of Ihr. Priestley ud 
Mr. Ingenhouz, some plants purified air less 
than others, that is, they perspired less In t^ 
sunshine ; and Mr. Scheele found that by put- 
ting pease into water, which about half covend 
them, they converted the vital air into fixed air, 
or carbonic acid gas, in the same manner as in 
animal respiration. See Note XXXIY. 

7. The circulation' in the lungs or leaves of 
plants is very similar to that of^fish. In fidi 
the blood after having passed through thdr 

S'lls does not return to tne heart as nvm die 
ings of air-breathing animals, but the ^• 
monary vein taking the structure of an artery 
after liaving received the blood from thegiui 
which there gains a more florid colour, distri- 
butes it to the other parts of their bodies. The 
same structure occurs in the livers of &1)| 
whence we see in those animals two drcnlatisnt 
independent of the power of the heart, vts. M 
beginning at the termination of the Tduis of tibe 
gills, and hranching through the mineles, sod 
that which passes through the liver ; both i^idi 
are carried on by the action of those respeoliw 
arteries and veins. Monro's Pliysiology of FIA, 
p. 19. 

The course of the fluids in the roots, Icafiif 
and buds of v^etables seems to beperformed in 
a manner simiUtr to both these. Firsty the sb- 
sorbent vessels of the roots and sar&oes unite at 
the f(K)tstalk of the leaf; and then, like the Vos 
Portarum, an artery commences without thi 
intervention of a heart, and spreads the sap in ill 
n jncerous ramifications on the upper samot^ 
the leaf; here it changes its colour and proper- 
ties, and becomes vegetable Uood ; acnd Is agifai 
collected by a jpulmonary vein on Uie under sar^ 
face of the leaf. This vein, like that- wliich re- 
ceives the blood from the gills of fish. 
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the office and name of an artery, and brandiiitf 
jBgain disperses the blood upward to the bod 
from the footstalk of the leaf^ and downward to 
the roots ; where it is all expended in the vsri- 
ous secretions, the nouriskment and growth <rf 
the plant, as £Bwt as it is prepared. 

it. The organ of res^ration already spoken 
of belongs particulariy to the shoots or b«id% bat 
there is another pulmonary system, perhaps t^ 
tally independent of the green foUags, wkldibc- 
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to the frnetlficstion only, I mean the corol 
or petals. In thia there is an artery belonging 
to eMih petal, which conveys the regetable blood 
to its extremities^ exposinf it to uie light and 
air nndar a deUcate membrane oorering the in- 
tsmalsiurfiMM of the petal, where it often changes 
ha colour, as is beantifidly seen in some party- 
odkmnd popjues ; though it is probable some of 
th« iridescent odours of flowers may be owing 
to tibs different degrees of tenuity of the exterior 
ma mhra ne of the leaf refracting the light like 
soi^-hubbles, the vegetable blood is then return- 
ed by correspondent v^etable veins, exactly as in 
the green fbUage ; for the purposes of the im- 
poitant secretions of honey, wax, the finer es- 
Mntial oil, and the prolific dust of the anthers. 

1. The vascular structure of the corol as above 
d«erib«d, and i^idi is visible to the naked eye, 
and ita exposing the vegetable juices to the air 
and l%lrt during the day, evince that it is a pul- 
■Minary organ. 

1. As the glands which produce the prolific 
dart of the anthers, the honey, wax, and fre- 
^pMBtly some odoriferous essential oil, are gen- 
Mdly attached to the corol, and ahvays faU off 
Mid perish with it, it is evident that the blood is 
daborated or oxygenated in this pulmonary sys- 
tarn for the purpose of these important secre- 
tions. 

5. Many flowers, as the colchicum, and ham- 
amelis, ai'ise naked in autumn, no green leaves 
appearing till the ensuing spring ; and many 
others put forth their flowers and complete their 
inmr^^ation early in the spring before the green 
fdlutfe appears, as mezereon, cherries, pears, 
whiSi shows that tiiese corols are the lungs be- 
koginff to the fructification. 

4b lliis organ does not seem to have been 
aeoeasary for the defence of the stamens and 
fistUs, since the calyx of many flowers, as trag- 
•nogoii, performs this office ; and in many 
iMnrers these petals themselves are so tender as 
fSToqoire being shut up in the calyx during the 
Bifht, for what other use then can such an ap- 
pvatns of vessels be designed ? 

6. In the helleborus niger, Christmas-rose, 
ifter the seeds are grown to a certain size, the 
neetaries and stamens dropoff, and the beautiful 
hife irhite petals change their colour to a deep 
greeD, and gradually thus become a calyx in- 
fioshag and defending the ripaiing seeds, hence 
it wonld seem that me white vessds of the corol 
■ervcd the office of exposing the blood to the ac- 
tion mf the air, for the purposes of separating or 
prsdadng the honey, wax, and prolific dust, 
and when these were no longer wanted, that 
these vessels coalesced like the placental vessels 
of •witohIii after their birth, and thus ceased to 
p e ifti f im that office, and lost at the same time 
thdr white colour. Why should they lose their 
white colour, unless they at the same time lost 
iBPie other property besides that of defending 
dte seed-vessel, which they stiU continue to de- 
fend? 

6. From these observations I am led to doubt 
whether green leaves be absolutely necessary to 
die progress of the fruit-bud after the last year's 
leaves are ftSi&ix off. The green leaves serve as 
longs to the shoots, and foster the new buds in 
their bosoms, whether these buds be leaf-buds or 
frnit-buds; but in the early spring the fruit- 
buds expand their corols, which are their lungs, 
uid seem no longer to require ^een-leaves ; 
henee the vine bears fruit at one joint without 
leaves, and puts out a leaf-bud at another joint 
«rithoat fruit. And I suppose the green leaves 



which rise out of the earth in the spring frvm 
the colchium are for the purpose of producing 
the new bulb, and its placenta, and not for the 
giving maturity to the seed. When ounraoit or 
gooseberry trees lose their leaves by tiie depreda- 
tion of insects, the fruit continues to be formed, 
though less sweet and less in size. 

7. From these fhcts it appears that the flower- 
bud after the corol falls oft', (whidi is its luncs,) 
and the stamens and nectary along with it, oe- 
oomes simply an uterus for the purpOiie of sup- 
plying the growing embryon with nomishment, 
together with a system of absorbent vessels 
which bring the juices of the earth to the foot- 
stalk of the fruit, and which there dianges into 
an artery, for the purpose of distributing the sap 
for the secretion of the saccharine or farinace- 
ous, or acescent materials for the use of the em- 
bryoA. At the same time as all the vessels of 
the different buds of trees inosculate or com- 
municate with each other, the fruit becomes 
sweeter and larger when the green leaves con- 
tinue on the tree, but the mature flowers them- 
selves, (the succeeding fruit not considered) 
perhaps suffer little uijury from the green 
leaves being taken off, as some florists have ob- 
served. 

8. That the vessels of different vegetable buds 
inosculate in various parts of their circulation, 
is rendered probable by the increased growth of 
one bud, when others in ita vicinity are cut 
away ; as it thus seems to rec^ve the nourish- 
ment which was before divided amongst many. 



NOTE XXXVIII. 
VEGETABLE IMPREGNATION. 



Love out Ma hour and leave his l^e in air. 

Canto IV. 1. 4^72. 

From the accurate experiments and observa- 
tions of Spallanzani it appears that in the spar- 
tium junceum, rush-broom, the very minute 
seeds were discerned in the pod at least twenty 
days before the flower is in full bloom, that is 
twenty days before fecundation. At this time 
also the powder of the anthers was visible, but 
glued fast to their summits. The seeds however 
at this time, and for ten days after the blossom 
had fallen off, appeared to consist of a gelatinous 
substance. On the eleventh day after the fall- 
ing of the blossom the seeds became heart shaped 
with the basis attached by an appends^ to the 
pod, and a white point at the apex ; this white 
point was on pressure found to be a cavity in- 
cluding a drop of liquor. 

On the 26th day the cavity which at first ap- 
peared at the apex was much enlarged and still 
full of liquor, it also contained a very small 
semi-transparent body, of a yellowish colour, 
gelatinous, and fixed by its two opposite ends to 
the sides of the cavity. 

In a month the seed was much enlarged and 
its shape changed from a heart to a kidney, the 
little body contained in the cavity was increased 
in bulk and was less transparent, and gelatinous, 
but there yet appeared no organization. 

On the 40th day the cavity now grown larger 
was quite filled with the body, which was co- 
vered with a thin membrane ; after this «««»- ^\ 
brane was removed the body appeared of a - 
bright green, and was easily dividwf by the point 
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of a needle Into tvro portions, which manifestly 
formed the two lobes, and within these attached 
to the lower part the exceedinj^ly small plantule 
was easily perceived. 

The foreffoing observations evince, 1^ That 
the seeds toast in the ovarium man;^ days before 
fecundation. 8. That they remain lor some 
time solid, and then aeavity containing a liquid 
is formed in them. & That after fecundation a 
body hegioa to appear within the cavity fixed by 
two points to the sides, which in process of time 
proves to be two lobes containing a plantule. 4. 
That the ripe seed consists of two lobes adhering 
to a plantule, and surrounded by a thin mem- 
brane which is itself covered with a husk or cu- 
ticle. SpaUanzani's Dissertations, VoL II. p. 

The analogy between seeds and eggs has long 
been observed, and is confirmed by the mode of 
their production. The egg is known to be form- 
ed witlun the hen lone before its impregnation ; 
C. F. Wolf asserts that the yolk of the egg is 
nourished by the vessels of the mother, and that 
it has f^m those its arterial and venous branches, 
but that after impregnation these vessels gradual- 
ly become impervious and obliterated, and that 
new ones are produced from the foetus and dis- 
persed into the yolk. Haller's Physioloff. Tom. 
VlII. p. 94. The young seed after fecunda- 
tion, I suppose, is nourished in a similar man- 
ner from the gelatinous liquor, which is previ- 
ously deposited for that purpose ; the uterus of 
the plant producing or secreting it into a reser- 
voir or amnios in which the embryon is lodged, 
and the young embryon is furnished with vessels 
to absorb a pwrt of it, as in the very early em- 
bryon in the animal uterus. 

The spawn of frogs and of fish is delivered 
from the female before its impregnation. M. 
Bonnet sa3rs that the male salamander darts 
his semen into the water, where it forms a little 
whitish cloud which is afterwards received by 
the swdn anus of the female, and she is fecun- 
dated.— He adds that marine plants approach 
near to these animals, as the male does not pro- 
ject a fine powder but a liquor which in like 
manner forms a little doud in the water.— And 
further adds, who knows but the powder of the 
stamina of certain plants may make some impres- 
sion on certain germs belonging to the animal 
kingdom ! Letter XLIII. to Spallanzani, 
Oeuvres Philos. 

Spallanzani found that the seminal fluid of 
frogs and d<^ even when diluted with much 
water retained its prolific quality. Whether 
this quality be simply a stimulus exciting the egg 
into animal action, which may be called a vivi- 
fying principle, or whether part of it be actual- 
ly conjoined with the egg, is not yet determin- 
ed, though the latter seems more probable from 
the frequent resemblance of the foetus to the 
male parent. A conjunction however of both 
the male and female influence seems necessary 
for the purpose of reproduction throughout all 
organized nature, as well in hermaphrodite in- 
sects, microscopic animals, and polypi, and 
exists as well in the formation of the buds of ve- 
getables as in the production of their seeds, 
which is ingeniously conceived and explained by 
jIUinneus. After havinff compared the flower 
to the larva of a butterfly, consisting of petals 
instead of wings, calyxes instead of wing- 
sbeaths, with the organs of re-production, and 
hftving riiown the use of the farina in fecun- 
4Kting the egg or seed, he proceeds to explain 
the production of the bud. The caJyx of a 



flower, he says, is an expanakm of the ontfr 
bark, the petals proceed from, the Inner bsrk 
or rind, the stamens firom the albonmm or 
woody cirde, and the style from the nitlL Id 
the production and Impregnation <^ tne seed a 
commixture of the secretimis of the stamens and 
style are necessary ; and for the production of abnd 
he thinks the medulla or pith bursts Its Intma- 
ments and mixes with the woody part or alirar- 
num, and these forcini^ their passage throqgli 
the rind and bark constitute the boa or ▼ivjj^ 
rous progeny of the vegetable. System of Ve- 
getables translated from Llnneos, p. 8. 

It has been supposed that the emlnryon vtgb- 
table after fecundation, by Its living a4:»fclvity or 
stimulus exerted <m the vessels of the pannt 
plant, may produce the fruit or seed-lobes, ss 
the animiu foetus produces ifB placenta^ airf 
as vegetable buds may be supposed to pro- 
duce their umbilical vessels or roots down the 
bark of the tree. This in respect to the prodnctisD 
of the fruit surrounding the seeds or trees hat 
been assimilated to the gall-nuts on oak leaves, 
and to the bedeguar on briars, but there Is • 
powerful objection to this doctrine, vix, that 
the fruit of figs, all which are female In thb 
country, grow nearly as large without fecunda- 
tion, and therefore ue embryon has In them no 
self-living principle. 



NOTE XXXIX. 

VEGETABLE GLANDULATION. 

Seeksy where fine jxyres their dtdc^Jbalm. dutS, 

Canto IV. L 683. 

Thk glands of vegetables which separate from 
their bCiod the mucilage, starch, or sugar for 
the placentation or support of their seeds, bulbs, 
and buds ; or those which deposit thdr bitter, 
acrid, or narcotic juices for their defence fh>in 
depredations of insects or larger aTi^maU ; or 
those which secrete resins or wax for their pro- 
tection from moisture or frosts, consist of vessels 
too fine for the injection or absorption of c<^ur- 
ed fluids, and have not therefore yet been exhi- 
bited to the in8x>ection even of our glasses, and 
can therefore only be known by their effects, 
but one of the most curious and important of all 
vegetable secretions, that of honey. Is apparent 
to our naked eyte, though before the duoover- 
ies of Liuneus the nectary or honey-gland had 
not even acquired a name. 

The odoriferous essential oils of several flowers 
seem to have been designed for their defence 
against the depredations of insects, while their 
beautiful colours were a necessary consequence 
of the size of the particles of their blood, or of 
the tenuity of the exterior membrane of the pe- 
tal. The use of the prolific dust is now well 
ascertained, the wax which covers the anthers 
prevents this dust from receiving moisture, 
which would make it burst prematurdy and 
thence prevent its application to the stigma, as 
sometimes happens in moist years and is the 
cause of deficient fecundation both of our fields 
and orchards. 

The universality of the production of honey 
in the vegetable world, and the very complicat- 
ed apparatus which nature has constructed in 
many flowers, as well as the acrid or deletterious 
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ioloeB she has fbndahed thooe flowers with (as 
m tiM Aoooite) to protect this honey from rain 
and inaxk the depredations of insects, seem to 
imply that this fluid is of very great importance 
in me vegetaiile economy ; and also that it was 
n ec e ss ar y to expose it to the open air previous to 
its reabsorption into the Teffetahle vessels. 

In the animal system tne laohrvmal gland 
sepumtcs its fluid into the open air for the pur- 
paae of moistening the eye ; of this fluid the part 
wliioh does not euiale is absorbed by the punc- 
ta ladirymaliaand carried into the nostrils ; but 
as Hiia is not a nutritive fluid the analogy goes 
no Anther than its secretion into the open air 
and its reabsorption into the system ; every other 
•eereled fluid in the animal body is in part ab- 
Mffbed again into the system, even those which 
an esteemed excremenutious, as the urine and 
p ^r sjrfga Me matter, of which the latter is secret- 
edf Uke the honey, into the external air. That 
the honey is a nutritious fluid, perhaps the most 
■s of any vegetable production, appears from its 
gnat rimUarity to sugar, and from its affording 
soatenance to such numbers of insects, "^(irhich 
live nprni it solely during summer, and lav it 
u^ floor thdr winter provision. These proofs of its 
nntritive nature evince the necessity of its reab- 
sarptim into the vegetable systexii for some use* 
fulpnrpose. 

lliis purpose however has as vet escaped the 
researches of philosophical botanists. M. Pon- 
teders believes it designed to lubricate the vege- 
table uterus, and compares the horn-like necta- 
ries nf some flowers to the appendide of the cse- 
aim intestinum of animals. (Antholog. p. 49.) 
Othov have supposed that the honey, when re- 
absorbed, mi^ht serve the purpose of the liquor 
amniiy or white of the egg, as a nutriment for 
the young embryon or focundated seed in its 
early state of existence. But as the nectary is 
found equally general in male flowers as in fe- 
aude ones ; and as the young embryon or seed 
grows before the petals and nectary are expand- 
tdy and after they fiJl off; and thirdly, as the 
nei^ary so soon falls off after the fecundation of 
the pistUlum ; these seem to be insurmountable 
objections to both the above-mentioned opinions. 

In tills state of uncertainty conjectures may 
be of use so far as they lead to further experi- 
BMnt and investigation. In many tribes of in- 
sects, as the silk- worm, and perhaps in aU the 
motiM and butterflies, tiie male and female pa- 
rents die as soon as the eggs are impr^nated 
and excluded ; the eggs remaining to beperfect- 
ed and hatched at some fbture time. The same 
thing happens in r^^ard to the male and female 
puts of flowers ; the anthers and filaments, 
iHiich constitute the male part of the flower, 
and the stigma and style, which constitute 
the soisitive or amatorial organ of the fe- 
male part of the flower, fall off and die as 
•oon as the seeds are impregnated, and along 
with these the petals and nectary. Now the 
motiis and butterflies above mentioned, as soon 
as they acquire the passion and the apparatus 
for the reproduction of their species, lose the 
power of feeding upon leaves as thev did before, 
and become nourkhed by whatr—- by honey 
ahme. 

Hence we acquire a strong analogy for the 
use of the nectary or secretion of honey in the 
vegetable economy, which is, that the male 
parts of flowers, and the female parts, as soon 
as they leave their fetus-state, expanding their 
petals, (which constitute their lungs,) become 
MiMlble to the passion; and gain the apparatus 



for the reproduction of their spedes, and are 
fed and nourished vrlth honey like the Inseets 
above described : and that hence the nectary be- 
gins its office of producing honey, and dies or 
ceases to produce honey at the same time with 
the birth and death of the stamens and the pis- 
tils ; which, whether existing in the same or in 
diffSsrent flowers, are separate and distinct ani- 
mated beings. 

Previous to this time the anthers with their 
filaments, and the stigmas with their styles, are 
in their fetuS'^tate sustained by their placental 
vessels, like the unexpended leaf-bud, with the 
seeds eodsting in the vegetable womb yet unim- 
pregnated, and the dust yet unripe in the cells of 
the anthers. After this period they expand their 
petals, which have been shown above to consti- 
tute the lungs of the flower ; the placental ves- 
sdfl, which before nourished the anthers and the 
stigmas, coalesce or cease to nourish them ; and 
they now acoulre blood more oxygenated by the 
air, obtain tne passion and power of reproduc- 
tion, are sensible to heat, and cold, and moisture, 
and to mechanic stimulus, and become in reality 
insects fed with honey, similar in every respect, 
excq[»t their being attached to the tree on which 
thev were produced. 

Svme experiments I have made this summer 
by cutting out the nectaries of sevend flowers of 
the aconites betbre the petals were open, or had 
become much coloured ; some of tiiese flowers 
near the summit of the plants produced no seeds, 
others lower down produced seeds; but they 
were not sufficientlv guarded from the farina of 
the flowers in their vicinity ; nOr have I had 
opportunity to try if these seeds would v^[e- 
tate. 

I am acquainted with a philosopher, who con- 
templating this subject, thinks it not impossible 
that the first insects were the anthers or stigmas 
of flowers; which had by some means loosed 
themselves from their parent plant, like the male 
flowers of Vallisneria ; and that many other in- 
sects have gradually in long processor time been 
formed from these ; some acquiring wings, otiWs 
fins, and others daws, from their ceasdeas efforts 
to procure their food, or to secure thoEnsdves 
from injury. He contends, that none of these 
changes are more incomprehendble than the 
transformation of tadpoles into frogs, and cater- 
pillars into butterflies. 

There are parts of animal bodies, which do 
not require oxygenated blood for the purpose of 
thdr secretions, as the liver ; which for the pro- 
duction of bile takes its blood from the mesen» 
terio vdns, after it must have lost the whole or 
a great part of its oxygenation, which it had ac- 
quired in its passage through the lun^. In like 
manner the pericarpium, or womb of the flower, 
continues to secrete its proper juices for the pre- 
sent nourishment of tne newly animated em- 
bryon-seed; and the saccharine, acescent, or 
stardby matter of the fruit or seed-lobes for its 
future growth ; in the same maimer as these 
things went on before fecundation ; that is, 
without any drculation of juices in the petals, 
or production of honey in the nectary ; these 
having perished and fallen off with the nude and 
femide apparatus for impregnation. 

It is probable that the depredations of insects 
on tills nutritious fluid must l>e injurious to the 
products of vegetation, and would be much more 
so, but that the plants have either acquired 
means to defend their honey in part, or have 
learned to make more than is absolutely neces- 
sary for their own economy. In the same man« 
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Mr Uia hMkKf-Avw an IfMt It Ttrjr ittjurious to 
tbam; in wlueh dVimmn tlie autritive fluid, the 
Tig«ta]ile-«E4^ttioe» seems to be onided by a re- 
trograde motion of the eulaneoiis lymphatics, as 
in the sweating uckness of the last century. To 
prevent the diwredation of insects on hooey a 
vreslthy man m Italy is said to hare poisoned 
fajVB neiglibour*8 bees, perhaps by mixing arscaie 
with honey, against which there is a most flowery 
declamation in Quintilian, No. XIII. As 
the use of tl»e wax is to preserve the dust of the 
anthers from moisture, which would prema* 
turely burst them, the bees which ccdlecft tl&is 
£m* the eonstruetioa of the combs or cells, must 
on tJiis account also injure tl&e vegetation of a 
country where they too much abound. 

It is not easy to conjecture why it was neces- 
sary that this secretion of honey should be ex- 
posed to the open air in the nectary or hone^- 
cup, fiur whi<A purpose so great an apparatus fwr 
ita defence from insects and from showers, be- 
came necessary. This difficulty increases when 
we recollect that the sncar in the joints of grasS) 
in the sugar cane, and m the roots of beets, and 
in ripe ^oits is produced without exposure to 
the idr.-^On supposition of its serving for nu- 
triment to the anthers and stigmas it may lihus 
•c^piire gr^iter oxygenation for the purpose of 
producing greater powers of sensibility, ac- 
cording to a doctrine lately advanced by a 
French philosopher, who has endeavoured to 
show that the oxygene, or base of vital air, is 
the constituotit principle of our power of sensi- 
bility. 

So caterpillars art fed upon the common juices 
of vegetables found in tiieir leaves, till they ao- 
ouire the organs of reproduction, and then they 
feed <Hi honey, all I believe except the silkworm, 
which in tms country takes no nourishment 
afiter it becomes a butterfly. Thus also the 
magviot of the liee, according to the observations 
of Mr. Hunter, is fed with raw v^etable mat- 
ter, called bee-bread, which is collected from the 
anthers of flowers^ and laid up in cdls for that 
purpose, till the maggot becomes a winged b^ 
acquires greater sensibility, and is wi with 
honey. ^IL Trans. 1798. See Zoonomia, Sect. 
XI 1 1. on vegetable animation. 

From this jHwision of honey fbr the male and 
female parts of flowers, and trom the provision 
of sugar, starch, oU, and mucilage, in tne fruits, 
seed-cotyledons, roots, and buds of plwats laid 
up for the nntrim^it of the espanding foetus, 
not only a very numerous class of insects, but a 
mat part of the larger animals procure their 
food ; and thus enjoy life and fdeasure without 
producing pain to others, for these seeds or eggs 
with the nutriment laid up in them are not yet 
endued with sensitive lifie. 

The secretions from various vegetable glands 
hardened in the air produce gums^ resins, and 
various kinds of saccharine, saponaceous, and 
wax-like substances, as the gum of cherry or 
plum-trees, gum tragacanth f^m the astragalus 
tragaeantha, camphor from the laurus camphora, 
demi from amyris elemifera, aneme firom hym- 
enoea Courboril, turpentine from pistacia tere- 
binthus, balsam of Mecca from the buds of 
amyris opobalsamum, branches of which are 
j^aced in the temples of the East on account of 
their fragrance, the wood is called xylobal- 
samum, and the fruit earpobalsamum ; aloe 
f^om a plant of the same name; myrrh fVom a 
pbiit not yet described ; the remarkably elastic 
resin is brought into Europe principally in the 
form of flasks, which look like black leather, 



and are wsnderfnlly jhttk^ 
by water, rectified ether diaselv«s it ; Ha fkxiUli. 
ty Is increased by wanntii and destnnred by cold; 
the tree which yields this juke is tbs jatrophi 
elMtica, it grows fas Guaiana and the nclgh bwr* 
ing tracts of Amarisa ; its juice issaid to r c aeaihte 
wax in becoming soft by heat, Imt that itaofiditi 
no elasticity till that jsraperty is eommuBicated to 
it by a secret art, after whkh it Is poured inti 
moulds, and well diied, and can no longer be 
rendered fluid by heat.->»Mr. de la Berde phy- 
sician at Cayenne has given this acooont. 
Manna is obtained at Naples from the fraxinus 
omus, or manna^ash, it partly issues spontsne- 
ously, which is |ffeferred, and partly exudes firom 
wounds made purposely in the month of August, 
many other plants yield manna more q^aringly ; 
sugar is properiy made from tho saochanun 
officinale, or sugar-cane^ but is found in the 
roots of beet and many ether plants ; American 
wax is obtained from the m^jnrica eeriftra, cao^ 
die-berry myrtle, the berrito are boiled in 
water, and a ereen wax separates, with luke- 
warm water the wax is yeUow : the seeds of 
croton seblferum are lodged in tallow ; then 
are many other vegetable exsudations used in the 
various arts of dyeing, varnishing, tanniBf, 
lacquering, and which supply the wop of the 
druggist with medicines and with poisons. 

Inav is another analogy, which wooM seem 
to associate plants with animals, and whidi 
perhaps belongs to this note on Glandulation; 
I mean the similarity of their digestive powers. 
In the roots of grovring vegetables, as in the 
process of making malt, the farinaceous part 
of the seed is converted into sugar by the 
v^etable power of digestion in the samo man- 
ner as the forinaceous matter of seeds is convert- 
ed into sweet chyle by the animal digestion. 
The sap-juice whidk rises in the vernal months 
from the roots of trees through the alburnum or 
sap-wood, owes its sweetness I suppose to a simi- 
lar digestive power of the absorbent system of 
the young buds. This exists in many v^eta- 
Ues in great abundance^ as ia vines, sycamore, 
birch, and most abundantly in the palm tree, 
(Isert's Voyage to Guinea,) and seems to be a 
similar fluid in all plants^ as chyle is similar 
in aU animals. 

Hence as the digested food of vegetables con- 
sists principally of sugar, and from that is pro- 
ducea again tMir mucili^e, starch, and oU, and 
since animal? are sustained by these vegetable 
nroductions, it would seem that the sugar-mak- 
ing process carried on in vegetable vessels was 
the great source of life to aU oi^anized beings. 
And that if our improved chemi^ay should ever 
discover the art of making sugar fr'om fossile 
or aerial matter without the assistance of v^e- 
tation, food for animals would then bmxmie as 
I^entifiil as water, and mankind might live 
upon the earth as thick as blades of grass, with 
no restraint to their numbers but the vrant of 
local room. *^ 

It would seem that roots fixed in the earth 
and leaves innumerable waving in the air were 
necessary for the decomposition of w^ater, and 
the^ conversion of it into saccharine matter, 
which would have been not only cumbrous but 
totally incomrataUe with the locomotion of ani- 
mal bodies. For how could a man or quadru- 
ped have carried on his head or back a rorest of 
leaves, or have had long branching lacteal or ab- 
sorbent vessels terminating in the earth ? An- 
imals therefore subsist on vegetables ; that is, 
they take the matter so far prepared, and have 
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organs to prepare It further for the purposes of 
h^MT aounatioii, and greater sensibility. In 
dM same manner the apparatus of green leaves 
and long roots were found inoonveident for the 
mofs animated and sensitive parts of vegetable- 
flowers, I mean the anthers and stigmas, 
whieh an therefore separated beings, endued 
witii the passion and power of reproduction, 
with longB of their own, and fed wim honey, a 



food ready prepared by the long roots and green 
leaves of the plant, and presented to their ab- 
sorbent mouths. 

From this outline a philosopher may catch a 
glimpse of the general economy of nature ; and 
like the mariner cast upon an unknown shore 
who rejoiced when he saw the print of a human 
foot upon the sand, he mav cry out with rap- 
ture " A God dwells here. 
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VISIT OF HOPE 



TO 



SIDNEY COVE, NEAR BOTANY BAY. 



REFERRED TO IN CANTO IJ. 1. 817. 



Whz&s Sydney CoYe her lucid bosom sweUs, 
And with wide arms the indignant storm re- 
pels; 
High on a rock amid the troubled air 
Hope stood sublime, and waved her golden hair ; 
Cafin*d with her rosy smile the tossing deep, 
And with sweet accents charm*d the winds to 
sleep; [hand. 

To each wild plain she stretch*d her snowy 
High-waving wood, and sea-encirded strand. 
" Hear me,'* she cried, ** ye rising realms ! 

record 
Time's opening scenes, and Truth's prophetic 

word.— 
There shall broad streets their stately walls ex- 
tend. 
The circus widen, and the crescent bend ; 
There, ray'd from cities o'er the cultured land, 
Shall bright canals, and solid roads expand. 
There the proud arch, colossus-like, b^tride 
Yon glittering streams, and bound the chafing 

tide; 
£mbellish'd villas crown the landscape-scene. 
Farms wave with gold, and orchards blueih be- 
tween.—- 



There ^^iall tall spires, and dome-capt towen 

ascend, v 

And piers and quays their massy structom 

blend ; 
While with each breeze approaching vesseb 

glide. 
And northern treasures dance on every tide !"— 
Then ceased the nymph— tumultuous echoes 

roar, 
And Joy's loud voice was heard frt>m shore to 

shore— 
Her graceful steps descending press'd the plain, 
And Peace, and Art, and Labour, join'd her 

train. 



Mr. Wedgwood, having been favoured by Sir 
Joseph Banks with a specimen of day from 
Sydney Cove, has made a few medaUions of it, 
representing Hojpe encouraging Art and Ia- 
l>our, under the influence of Peace, to pursue 
the employments necessary for rendering an in- 
fant colony secure and happy, llie above verses 
were vmtten by the. author of The Botanie 
Garden, to accompany these medallions. 
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Note I.— Meteors. 

Tberb are four strata of the atmosphere, and 
four kinds of meteors. 1 . Lightning is electric, 
eodstB in visible clouds, its short course, and' red 
light. 2. Shooting stars exist in visible vapour, 
without sound, white light, have no luminous 
trains. 9, Twilight— fire-balls move thirty 
miles in a second, and are about sixty miles 
Iiig'h, hare luminous trains, occasionea by an 
dMtrie spark passing between the aerial and in- 
flammable strata of the atmosphere, and mixing 
them, and setting them on fire in its passage ; at- 
trarted by volcanic eruptions ; one thousand 
miles through such a medmm resists less than a 
tenth of an' inch of glass. 4. Northern lights not 
attracted to a point but diffused — ^their colours— 
Mssage of electric fire in vacuo dubiou»— Dr. 
Franklin's theory of northern lights counte- 
nanced in part by the supposition of a superior 
atmosphere of inflammable air— antiquity of 
their appearance— described in Maccabees. 

Note II.— Primary Colours. 

The rainbow was in part understood before 
Sir Isaac Newton — ^the seven colours were dis- 
covered by^himH-Mr. Galton's experiments on 
colour*— manganese and lead produce colourless 
glass. . 

Note III.— Coloured Clouds. 

The rays refracted by the convexity of the 
atmoephero— 4he particles of air and of water 
are blue— shadow by means of a candle in the 
day—halo round the moon in a fog— bright spot 
in the comeo of the eye— light from cat's eyes 
in the dark, from a horse's eves in a cavern, co- 
loured by the choroid coat within the eye. 

I 

Note IV.— Comets. \ 

Tails of comets from rarefied vapour, like 
northern lights, from electricity — ^twenty mil- 
lions of miles long-.-expected comet>— 7S comets 
already described. 



Note V.— Sun's Rats. 

Dispute about phlogiston^— the sun the fountain 
from whence all phl<^iston is derived— its rays 
not luminous till they arrive at our atmosphere 
—light owing to tneir combustion with air, 
whence an unknown acid— the sun is on fire 
only on its surface— the dark spots on it are ex- 
cavations through its luminous crust. 

Note VI.— Central Fires. 

Sun's heat much less than that from the fire 
at the earth's centre— sun's heat penetrates but 
a few feet in summer — some mines are warm- 
warm springs owing to subterraneous fire— situ- 
ations of volcanoes on high mountains— original 
nucleus of the earth — deep valleys of th^ ocean- 
distant perception of eartnquakes — great attrac- 
tion of mountain»— variation of the compass 
countenance the existence of a cavity or fluid lava 

within the earth. 

Note VII.— Elementary Heat. 

Combined and sensible heat— chemical com- 
binations attract heat, solutions reject heat— ice 
cools boiling water six times as much as cold 
water cools it — cold produced by evaporation-* 
heat by devaporati on— capacities of bodies in re- 
spect to heat, 1. Existence of the matter of heat 
shown firom the mechanical condensation and 
rarefaction of air, from the steam produced in 
exhausting a receiver, snow from rarefied air, 
cold from discharging an air-gun, heat from vi- 
bration or friction — 2, Matter of heat analogous 
to the electric fluid in many circumstances, ex- 
plains many chemical phenomena. 

Note VIII. — Memnon's Lyre. 

Mechanical impulse of light dubious— a glass 
tube laid horizontally before a fire revolver- 
pulse-glass suspeRded on a centre— black leather 
contracts in the sunshine— Memnon's statue 
broken by Cambyses. 
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Note IX.— Luminous Insects. 



Eighteen species of glow-tvonn, their light 
owing to their respiration in transparent lungs 
— Acudia of Surinam gives light enough to read 
and draw by, use of its light to the insect— lu- 
minous sea insects adhere to the skin of those 
who bathe in the ports of LanguedoC) the tight 
may arise from putrescent slime. 

Note X.— Phosphorus. 

Discovered b^ Kunkel, Brandt, and Boyle— 

Sroduced in respiration, and by luminous insects, 
ecayed wood, and calcined shell»— bleaching a 
slow combustion in which the water is decom- 
posed-^rancidity of animal &t owing to the de- 
composition of water on its surfkce— 4ierated ma- 
rine acid does not whiten or bleach the hand. 

Note XL— Steam- Engine. 

Hero of Alexandria first applied fiteam to ma- 
chinery, next a French vmter in 16S0, the 
Marquis of Worcester in 1655, Capt. Savery in 
1689, Newcomen and Cawley added the piston 
—the improvements of Watt and Boulton-* 
power of one of their large engines equal to two 
hundred horses. 

Note XII.—- Frost. 

Expansion of water in freezing — injury done 
by vernal frosts — ^fish, ^gs, seeds, res'ist conge- 
lation — animals do not resist the increase of heat 
*— frosts do not meliorate the ground, nor are in 
general salabrious— damp air produces cold on 
the skin by evaporation--enow less perai<^tt8 to 
agriculture than heavy rains for two reasons. 

Note XIII. — Electricity. 

1. Points preferable to knobs for defence of 
bnilding»— why points emit the electric flui<t— 
diffusion of oil on water— luountains are points 
im the earth's globe— do the^r prodnce ascending 
currents of air? 8. Fcary-rings explained— <ad- 
vanti^ of paring and burning groimd. 

Note XIV.— Buds and Bulbs. 

A TREE is a swarm of individual plants — 
vegetables are either oviparous or viviparous-^ 
are all annual productions like many kinds of 
insects ?— hybornacula— a new bark annually 
produced over the old one in trees and in some 
herbaceous plants, whence their roots seem end- 
bitten— <all bulbous roots perish annually— ex- 
periment on a tulip-root--4N>th the lot^-bulbs 
and the flower-bulbs are annually renewed. 

Note XV.— Solar Volcanoes. 

The spots in the sun are cavities, some of 
them four thousand miles deep, and many times 
as broad— internal parts of the sun are not in a 
state of combustion— -volcanoes visible in the sun 
—all the planets together are less than one six 
hundred and fiftieth part of the sun— planets 
were ejected from the sun by volcanoes— many 
reasons showing the probability of this hypoth- 
esis—Mr. BufFon*s hypothesis that planets were 
struck off from the sun by comets— why no new 
planets are ejected from the sun— ^some comets 
and the georgium sidus may be of later date — 



sun's matter decrease<!U-*-Mr. Ludlam's opin- 
ion, that it is possible the moon might be pro- 
jected from Ifhe earth. 

Note XVL— Calcareous Earth. 

High mountains and deep mines replete with 
shell»— the earth's nucleus covered with lime- 
stone—animals convert water into limestone- 
all the calcareous earth in the world formed in 
animal and vegetable bodies— «olid parts of the 
earth increase— the water decreas es t ops of 
calcareous mountains dissolved— whence spar, 
marbles, chalk, stalactites— whence alabaster, 
fluor, flint, granulated limestone, from solution 
of their, angles, and by attrition— 4upha deposited 
on moss— umestones from shells with animals in 
them— 4iver-«tone from fresh- water musde^- 
calcareous earth Arom land-animals and vo^eta- 
bles, as marl— 4)ed8 of marble softened by nrs-^ 
whenceBath-stone contains lime as well as lime- 
stone. 

Note X VI L— Morasses. 

The production of morasses from fallen woods 
—account by the Earl Cromartie of a new 
morass— morasses lose their salts by solution in 
water— 4hen their iron— their vegetable add is 
converted into marine, nitrous and 'dtriolic 
acid»— whence gypsum, alum, sulphur— 4nto 
fluor-aoid, whence fluor-^nto sUicious acid» 
wh«ice flint, the sand of Uie sea, ajid o^er 
strata of siliceous sand and mart— some mor- 
asses ferment like new hay, and, subliming 
their phlogistic part, form coal-beds above and 
day below, which are also produced by elutria- 
tionp— shell fish in some morasses, hence shdls 
sometimes found on coals and over iron-stone. 

Note XVIII Iron. 

Calciform ores— combustion of iron in vital 
lUr— «ted from deprivation of vital air— welding 
—hardness— brittleness like Rupert's drops— spe- 
dfic levity— hardness and brittleness compared 
— «teel tempered by its colours — ^modern produc- 
tion of iron, manganese,calamy—«eptaria/of iron- 
stone ejected fr omvolcanoes-4red hot oannoii iNdJLs. 

Note XIX.— Flint. 

1 . Siliceous rocks from morasses— their cements. 
2. Siliceous irees— -coloured by iron or manganese 
-Feak-diamonds— Bristol-stones— flint in form 
of calcareous spaiv— has been fluid without much 
heat— obtained from powdered quartz and fluor- 
add by Bergman and by Achard. S. Jgates 
and onyxes found in sand-rocks— of vegetable or- 
igin—have been in complete fusion—their con- 
centric coloured cirdes not from superinduction 
but from congelation^— experiment of freezing a 
solution of the blue vitriol— iron and manganese 
repelled in spheres as the nodule of flint cooled 
—circular stains of marl in salt-mines— «(nne 
flint nodules resemble knots of w^ood or roots. 
4. Sand of the sea^—iis acid from morasses— its 
base from shells. 5. Chert or petroalex stratified 
in cooling— their colour and their add from sea- 
animals — ^labradore-stone from mother-pearl. 
6. Flints in chaUc-beds-'-XheiT form, colour, and 
acid, from the flesh of sea-animals— some are 
hollow and lined with crystals— contain iron- 
not produced by injection from without-^ coral- 
loids converted to flint — French millstonee*- 
flints sometimes found in solid strata. 7. An^ 
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tf$and destroyed by attrition and solation in 
Eteam— silieeona breccia cemedted by solution in 
red hot "veater., 8. BasaUes and granites are an- 
cient lavao bssttltes raised by its congelation not 
by sabterraneons fire. 

Not! XX.— Clat. 

Fiais.and water two great agents— stratifica- 
tion from precipitation—many stratified materi- 
als not SMnble in water. 1. Stratification of 
bfa from 8a<Nsessiye accumulation. 2, Stratifi- 
ertieos of limestone from the different periods of 
time in which the shells were deposited. S. 
Smtifiestions of coal, and day, and sand-stone, 
ad Iron ores, not from currents of water, but 
Asm the production of morass-beds at different 
foiods or time^— morass-beds become ignited— 
ditir bitumen and sulphur issublimed-^the clay, 
Ume, and ircm remain : whence sand, marl, cou, 
white day inyalleys, and gravel beds, and some 
tehret, and some calcareous depositions owing io 
alhiviation— clay from decomposed granite— 
ftom. the lara or Vesuyius— from yitreous layas. 

XXI.— Enamels. 

Rose-colour and purple from gold— precipi- 
tates of gold by alkaline salt preferable to those 
bytin— aumm frdminans Ions ground— tender 
eoloars frmn gold or iron not dissolved but sus- 
pended in the glass— cobalts— calces of cobalt 
and eopper reqmre a strong fire— Ka-o-lin and 
Fe-tun-tse the same as our own materials. 

Note XXII.— Portland Vase. 

' Its figures do not allude to private history— 
they represent a part of the Eleusinian mysteries 
—marriage of Cupid and Psyche— procession of 
torches— the figures in one confpartment repre- 
sent Mortal Life in the act of expiring, and 
Humankind attending to her with concern- 
Adam and Eve hieroglyphic figures— Abel and 
Cain other hieroglyphic figures— on the other 
compartment is represented Immortal Life, the 
Manes or Ghost descending into Elysium is led 
on by IMvine Love, and received by Immortal 
Life, and conducted to Pluto — Trees of Life and 
Knowledge are emblematical — ^the figure at the 
bottom is of Atis, the first great Hierophant, or 
teacher of mysteries. 

Note XXIIL— Coal. 

1. A rouNTAXN of fossils tar in Shroi>shire— has 
been distilled trom the coal>beds beneath, and con- 
densed in tilie cavities of a sand rock— the coal be- 
neath is deprived of its bitumen in part— bitumen 
sublinied at Matlock intocavities Imed with spar. 
2. Coal has been exposed to heat— woody fibres and 
v^[etable seeds in coal at Bovey and Polesworth 
—upper part of coal-beds n^ore bituminous at 
Beaudesert— thin stratum ot asphaltum near 
Caulk— upper part of coal-bed' worse at Alfre- 
ton— upper stratum of no value at Widdrinston 
—alum at West-Hallum— at Bilston. 8. Coal 
at Coalbrooke-Dale has been immersed in the 
sea, ^own by sea-shells — marks of violence in 
the colliery at Mendip and at Ticknal— Lead ore 
and spar in coal-beds — gravel over coal near 
L]tchfiel<t— Coal produced from morasses shown 
by fern-leaves, and bog-shells, and muscle-shells 
—by some parts of co^ being still woody-»from 
Loch Neah and Bovey, and the temple of the 
devil-^^xed alkali— oil. 
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Note XXIV.— Granite. 



Granite the lowest stratum of the earth yet 
knowiiF— porphyry, trap, moor-stone, whin-stone, 
slate, basaltes, all volcanic productions dissolv- 
ed in red-hot water — ^volcanoes in granite stra- 
ta^— differ from the heat of morasses from fer- 
mentation — ^the nucleus of the earth ejected from 
the suiif— was the sun originally apliuiet ?— «up- 
posed section of the globe. 

Note XXV.— Evaporation. 

1. Solution of water in air— in the matter of 
heat— pulse-glass. 2, Heat is the principal 
cause of evaporation— thermometer cooled by 
evaporation of ether— heat given from steam to 
the worm-tub— warmth accompanying ndn. S. 
Steam condensed on the eduction of heat^— mois- 
ture on cold walls^-south-west and north-east 
winds. 4. Solution of salt and of blue vitriol 
in the matter of heat. II. Other vapours may 
precipitate steam . and form rain. 1. Cold the 
principal cause of devaporation — Whence the steam 
dissolved in heat is precipitated, but that dis- 
solved in air remains even in fr^osts— south- 
west wind. 8. North-east winds mixing with 
south-west winds produce rain — ^because the cold 
particles of air from the north-east acquire some 
of the matter of heat from the south-west winds. 
S. Devaporation from mechanical expansion of 
air, as in the receiver of an air-pump— summer 
clouds appear and vanish— when the barometer 
sinks without change of wind the weather be- 
comes colder. 4w &>lution of water in electric 
fluid dubious. 5. Barometer sinks from the 
lessened gravity of the air, and frx>m the rain 
having less pressure as it ftJls— a mixture of a 
solution of water in calorique with an aerial sol- 
ution of water is lighter than dry aiiv— breath of 
animals in cold weather why condensed into 
visible vapour and dissolved again. 

Note XXVI — Springs. 

Lowest strata of the earth appear on the 
highest hills—springs from dews sliding between 
them— monntams are colder than plain»— 1. 
frvom their being insulated in the air— S. frx>m 
their enlarged surface— 3. from the rarety of the 
air it becomes a better conductor of heat— 4. by 
the air on mountidns being mechanically rare- 
fied as it ascends—^, gravitation of the matter 
of heat— 6. the dashing of clouds against hills— 
of fogs against trees— springs stronger in hot 
days with cold nights— streams frx>m subter- 
ranean caverns— from beneath the snow on the 
Alps. 

Note XX VI L— Shell- Fish. 

The armour of the echinus moveable— holds 
itself in storms to stones by 1800 or 2000 strings 
—nautilus rows and sails — renders its shdl 
buoyant— pinna and cancer^— byssus of the an- 
cients was the beard of the pinna.— as fine as the 
silk is spun by the silk- worm— cloves made of it 
—the beard or muscles produces slcknes»— Indian 
weedp— tendons of rat*s tails. 

Note XXVIII Sturgeon. 

Sturgeon's mouth like a purse— without 
teeth— tendrils like worms hang before his lips, 
which entice small fish and sea insects mistak- 

R 
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lag them for wonn»— liis skin lued for covering 
carriages — iainglaas made from iU-^cayiare from 
the tpawn. 

NoT« XXIX Oil on Water. 

Oil and water do "Hot touch— a second drop of 
oil will not diiFuM Itself on the preceding one— 
hence it stilk the waves— divers for pearl carry 
oil in their mouths— <oil on water produces pris* 
matie colour»— oUed corlc circulates on water — a 
phial of oil and water made to oscillate. 

Note XXX — Ship-Woem. 



The teredo has calcareous jaws— a new 
enemy— they perish when they meet together in 
their ligneous canals — United Provinces alarm- 
ed for the piles of the banks of Zealand — ^were 
destroyed by a severe winter. 

Note XXXI.— Maelstrom. 

A WHIELPOOL on the coast of Norway— passes 
through a subterraneous cavity— less violent 
when the tide is up— eddies become hollow in 
the middle— heavy oodies are thrown out by 
eddies— light ones retained— oil and water 
whirled in a phla]^— hurricanes explained. 

Note XXXII. — Glaciers. 

Snow in contact with the earth Is in a state of 
thi^w—4ce-housM— divers from beneath the snow 
r—rime in spring vanishes by its contact with 
the earth— «nd snow by its evaporation and con- 
tact with the earth— moss vegetates beneath the 
snow— and Alpine plants perish at Upsal for 
want of snow. 

Note XXXIII.— Winds. 

Air is perpetually subject to increase and to 
diminutioiif— oxygene is perpetually produced 
from v^etables m thesmisnine, and from clouds 
in the light, and ^m water— azote is perpetu- 
ally proceed ft'om animal and vegetabbs putre- 
fiustion, or combustion^— from springs of water— i 
volatile aUutli^— fixed allcali— «ea-%vater— they are 
both perpetually diminished by their contact 
with the soil, producing nitre— oxygene is di- 
minished in .the production of all acids— «zote 
by tlie growth of animal bodies— charcoal in 
burning consumes double its weight of pure air 
— <very barrel of red-lead absorbs 2000 cubic feet 
of vital air— air obtained from variety of sub- 
stances by Dr. Priestley— officina aeris in the 
polar circle, and at the Line. South-west immi»^-~ 
their westerly direction from the less velocity of 
the earth's surface— the contrary in respect to 
north-east winds— South-west winds consist of 
regions of air from the south— and North-east 
winds of regions of air frtun the north— 'when 
the south-west prevails for weeks, and the bar- 
ometer sinks to 28, what becomes of above one- 
fifteenth part of the atmosphere ? 1. It is not 
carried back by superior currents— £. Not from 
its loss of moisturcy— S. Not carried over the pole 

4. Not owinffto atmospheric tides or mountains 

5. It is abson^ed at the polar circle— hence south- 
west winds and rain-Hsouth-west sometimes 
cold. North-'east winds consist of air from the 
north— cold by the evaporation of ice— 4ire dry 
wind»— 1. Not supplied by superior current»— 
S. The whole atmosphere increased in quantity 
by air set at liberty from its combinations in the 
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polar drdM. Soyth-eaat whub ouwlst of norti 
winds driven back. No rtkv te tt tmstds ooosist «f 
south-west winds driven backiF— iiortk-wMt 
winds of America bring fros t o wing to a vorti- 
cal spiral eddy of air betweoa the eastern coiit 
and the Apalachian mountains— hienoe thecrealer 
cold of North America. Trade-wndn air ofs 
the line always hotter than at the txopie»- 
trade-winds cain their easteriy direction frou 
tlie greater vdocity of the earth's aorfiuse at tht 
line— not suppUed by snperimr cnrreii ts s up . 
pUed by decomposed water in the san*s gniit 
light— 1« Because theare are no ocHkstant rains is 
the track of the tradtf-winds—becanae there is BS 
condensible vuwur above three or four miki 
high at the Line. Monsooru and tamado»^ 
some places at the tropic become warmer wha 
the sun is vertical than at the Une* hence the sir 
ascends, supplied on one side by the north- 
east winds, and on the other by the aoutk-wcst— 
whence an ascending eddy or tornado, raisLu 
water from the sea, or sand from the 4Mert, aad 
incessant rains— air diminished to the nmrth ward 

Eroduces south-west win d s t ama<doea frm 
eavier air above sinking through lighter air be- 
low, which rises through a pmbrwon— hence 
trees are thrown down in a narrow line of 
twenty or forty yards broad, the sea riaea like s 
cone^ with great rain and lightning;. Land and 
sea breexe s < m less heatod than find ■ ■ ■tropksi 
islands more heated in the day than the 8ea,.aad 
are cooled more in the night. Omdusiom im- 
l^ular winds from other causes' only two orig- 
inal winds north and south— differoit aomids of 
north-east and south-west winda A bear or 
dragon in the arctic circle that swallows at times 
and disembogues again above one-fifteenth part 
of the atmosphere— wind inatnimenta ■ recapi- 
tulation. 

Note XXXIV.— Veostablb Perspibation. 

Pure air from Dr. Priestley's T^j^table mat- 
ter, and from yegetable leaves, owing to decomr 
position of water— the hydrogoie retained by 
.the vegetables— plants in the wade are tannti 
green by the sun s light— animal skins are tanned 
yellow by the retention of hydro^oie— much 
pure air irom dew on a sunny morning— bleach- 
ing why sooner performed on cotton than Unen— ^ 
bees* wax bleached— metals calcined by decompo- 
sition of watei^— oil bleached in the light becomes 
yellow again in the dark-^iitrous acid coloured 
by being exposed to Uie suih— vegetables perspire 
more tmm animals, hence in the sunshine they 
purify air more by their perspiration than they 
injure it by their respiratlonf— they grow fastest 
in their sleep. 

Note XXXV.— > Vegetable Flacehtation. 

Buds the viviparous ofibpring of vegetables— 
placentation in bulbs and seeds— placentation of 
buds in the roots, hence the rising of sap in the 
spring, as in vines, birch, which ceases as soon 
as the leaves expand— production of the leaf of 
horse-chesnut, and of its new bud— H>il of vi- 
triol on the bud of mimosa killed the leaf also— 
placentation shown from the sweetness of the sap 
•^no umbilical artery in v^etables. 

Note XXXVI.— Vegetable Circulatio2«. 

Buds set in the ground will grow if prevent- 
ed from bleeding to death by a oement^-v^etaF- 
bles require no muscles of locomotion^ no sto- 
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madi or bowels, no general system of vein»— 
tiwirhaTe, 1. T%ree systems of absorbent vessels — 
8. Two puhnonary systems-^ Arterial systems 
«->4. Glands— 5. Organs of rOT>roduction— 6. 
MiMdes. 1. Absorbent system evmeed by exper- 
ioients by coloured absorptions in fig-tree and 
picris— called air vessels erroneously— spiral 
stmctore of absorbent vessels — ^retrc^rade motion 
of them like the throats of cows. II. Pulmo- 
naiy arteries in the leaves, and pulmonary veins 
— «oo general system of veins shown by experi- 
ment—experiment tending to confirm the exis- 
tence of such a system— 410 hear1>— the arteries 
act like the vena portarum of the livel^— pulmo- 
nary system in the petals of flowers— circulation 
owing to li vine irritability— vegetable absorption 
mor%.powerfid than animal, as in vines— not by 
cBfXOary attraction. 

NoTS XXXVII.— Veobtable Rkspibation. 

I. Leaves not perspiratory organs, nor ex 
cretor)^ ones— ^lungs of animals. 1. Great sur 
faces of leaves. 2. Vegetable blood changet 
ookNur in the leaves— experiment with spurgo-* 
with picris. 3. Upper surface of the leaf only 
acts as a respiratory organ. 4. Upper surface 
repels moisture— leaves laid on water. 5. Leaves 
kdlad by oil like insects — ^muscles at the foot 
stalks or leaves. 6. Use of light to vegetable 
leaves— experiments of Priestley, Ingenhouz, and 
Scheele. 7. Vegetable circulation similar to that 
offish. II. Another pulmonary system belongs 
to flowa«—<soloursoi flowers. 1. Vascular struc- 
ture €f the coroL 2. Glands producing honey, wax, 
&C. perish with the corol. 3* Many flowers have 
no green leaves attending them, as colchicum. 
4. A>iolBnotfor the defence of the stamens. 5. 
Corol of Helleborus Niger changes to a calyx. 
6. Green leaves not necessary to the fruit-bud — 
green leaves of colchicum belong to the new 
bulb, not to the flower. 7. Flower-bud after 



the corol fsdls is simply an uterus— mature 
flowers not injured by taking oS the green 
leaves. 8. Inosculation of vegetable vessels. 

Note XXXVIII.— Vegetable Imprxgna- 

TION. 

Seeds in broom discovered twenty days before 
the flower opens— progress of the seed after im- 
pregnation— «eeds exist before fecundation— an- 
alogy between seeds and eggs— progress of the 
^gg within the hen— spavm of frogs and fishe»— 
malesalamandeiVHmarine plants project a liquor 
not a powder— seminal fluid diluted with water, 
if a stimulus only ? Male and female influence 
necessary in animals, insects, and vegetables, 
both in production of seeds and buds— does the 
embryon seed produce the surrounding fruit, like 
insects in gall-nuts ? 

Note XXXIX.— ^ Vegetable Glakdulation. 

Vegetable glands cannot be injected with 
coloured fluids— essential oil— wax— honey-^ 
nectary, its complicate apparatus— exposes the 
honey to the air like the lacrymal gland— honey 
is nutritious— the male and female parts of 
flowers copulate and die like moths and butter- 
flies, and are fed like them with honey— anthers 
supposed to become insects— depredation of the 
honey and wax injurious to plants— honey-dew— 
honey oxygenatea by exposmre to air— necessary 
for the production of sensibility— the provision 
for the embryon plant of honey, sugar, starch, 
&c. supplies food to numerous classes of animals 
—various vegetable secretions, as gum traga- 
canth, camphor, elemi, anime, turpentine, bal- 
sam of Mecca, sJoe, myrrh, elastic resin, manna, 
sugar, wax, tallow, and many other concrete 
juices— v^etable digestion— chemical production 
of sugar would multiply mankind— «conomy of 
nature. 
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THE LOVES OF THE PLANTS; 

A POEM, 

WITH PHILOSOPHICAL NOTES. 
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Viyunt in Yenerem Arondes ; nemus omne per altum 
Felix, arbor amat ; nntant ad mutua Palmn 
Faedera, populeo Biupirat Populus ictu, 
Et Platani Platanis, Alnoqne assibilat AInus. 

Claud, hpith. 
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PREFACE. 



LiMNXus has divided the veg^etable world into 
94 CUunes ; these classes iDto about 120 Orders ; 
dMM Orders contain about 2000 Families, or 
Goiera ; and these Families about 20,000 Spe- 
fam; besides the innumerable Varieties, which 
tiieaeddents of climate or cultivation have add- 
ed to these species. 

The Classes are distinguished from each other 
in this ingenious system, by the number, situa- 
tion, adhesion, or reciprocal proportion of the 
aules in each flower. The Orders, in tbany of 
these dassefi, are distinguished by the number, 
or odier drcnmstances of the females. The 
Famflies, or Genera, are cbaracteri2ed by the 
ttilogy of s^ the parts of the flower or fructifl- 
catioB. The Species are distinguished by the 
Mnge of thfi ^ont ; and the Varieties by any 
Mcidental circumstance of colour, taste, <Mr od- 
our; the seeds of these do not always produce 
plants similar to the parent ; as in Our num^'- 
OQi fruit trees and garden flowers ; which are 
propagated by grafts or layers. 

l^e first eleven Classes include the plants, in 
^bose flowers both the sexes reside; and in 
Which the Males <Mr Stamens are nei^ierunited» 
lor unequal in height when at maturity ; and 
<kre therefore distinguished from each other 
9ini]dy by the number of males in each flower, 
tt is seen in the annexed Plate, celled from the 
iMctionnaire Botanique ci M. Bulliard, in 
Which the numbers of each division ref^ to the 
Botanic CSasses. 

CLASS I. One Male, Monandria ; in- 
cludes the plants which possess but <me Stamen 
in each flower. 

II. Two Males, Diandria, Two Stamens. 

III. Three Males, Triandria, Three Sta- 
mens. 

IV. Fou& Males, Telrcmdria, Four Sta- 
mens* 

V. Five Males, Pentandria. Five Sta- 
mens. 

VI. Six Males, Hexandria, Six Stamens. 

VII. Seven Males, Heptemdria. Seven 
Stamens. 



VIII. Eight Males, Octandria, Eight Sta- 
mens. 

IX. Nine Males, ^nft^ond'na. Nine Stamens 

X. Ten Males, DecQndria, Ten Stamens. 

XI. Twelve Males, Dodecandria, Twelve 
Stamens. 

The next two Classes are distinguished not 
only by the number of equal and disunited males, 
as in the above eleven Classes, but require an ad- 
ditional circumstance to be attended to, vizi 
whether the males or stamens be situated on tks 
Galy3c> or not. 

XII. Twenty Males, Icosandria. Twenty 
Stamens insevted on the calyx or flower-cup ; 
as is well seen in the last Figoc^of Ne^ xii. in 
the annexed Platew 

XIIX. Mant Males, Polyandria, From 20 
to 100 Stamens, which do not adhere to the ca<>. 
lyx ; as is wdl seoi in the first Figure of No. 
xiiL in the annexed Plate. 

In the next two Classes, not only the number 
of stamens are to be observed, but the reeifvo- 
cal proporti'tns in respect to height. 

XIV. Two Powers, Didynamia, Four Sta- 
mens, <^ which two are lower than the otiher 
two; as is seen in the two first Figures of 
No. xiv. 

XV. Four Powers, Tetradj/ndmia, Six 
Stamens ; of which tour are taller, and the two 
lower ones opposite to each other ; as is seen in 
the third Figure of the upper row in No. xv. ■ 

The five subsequent Classes are distinguish- 
ed not by the number of the males, or stamens, 
but by their- union or adhesion, either by their 
anthers or filaments, or to the female or pistil. 

XVI. One Brotherhood, Monaddphia, Ma- 
ny Stamens united by their filaments into one 
company ; as in the second Figure b^ow of No. 
xvi. 

XVII. Two Brotherhoods, Diadeiphia, 
Many Stamens united by their filam^its into 
two companies : in the uppermost Fig. No. xvii. 

XVI II. Mant Brotherhoods, FUyc^idplda, 
Many Stamens united by their filaments into 
three or more companies, as in No. xviii. 
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XIX. Confederate Males, Syngenesia.— 
Many Stamens united by their anthers ; as in 
the first and second Figures, No. xix. 

XX. Feminine Males, Gynandria. Many 
Stamens attached to the pistil. 

The next three Classes consist of plants, 
whose flowers contain but one of the sexes ; or 
if some of them contain both sexes, there are 
othiq* flowers accompanying them of but one sex. 

XXI. One House, Moncecia. Male flowers 
and female flowers separate,but on the same plant. 

XXII. Two Houses, Duecia. Male flowers 
and female flowers[separate on different plants. 

XXllI* Polygamy, Poli/ganiia. Male and 
female flowers on one or more plants, which 
have at the same time flowers of both sexes. 

The last Class contains the plants whose 
flowers are not discernible. 

XXIV. Clandestine Marriage, Crypto^ 
gamia. 

The Orders of the first thirteen Classes are 
founded on the number of Females, or Pistils, 
and distinguished by the names. One Female, 
Monogynia, Two Females, Digynia, Three 
Females, Trigyniaf &c as is seen in No. i. which 
represents a plant of one male, one female ; and 
in the first figure of No xi. which represents a 
flower with twelve males, and three females; 
(for, where the pistils have no apparent styles, the 
summits, or stigmas, are to be numbered) and in 
the first figure of No. xii. which represents a 
flower with twenty males and many females ; and 
in the last Figure of the same No. which has 
twenty males and one female ; and in No. xiii. 
whidi represents a flower with many males and 
many females. 

The Class of Two Powers is divided into 
two natural Orders; into such as have their 
seeds naked at the bottom of the calyx, or flower- 
cup ; and such as have their seeds covered ; as is 
seen in No. xiv. Fig. S. and 5. 

The Class of Four Powers is divided also in- 
to two Orders ; in one of these the seeds are 
inclosed in a silicule, as in Shepherds-purse, 
No. XV. Fig. 5. In the other they are inclosed 
in a silique, as in WaU-Jlower, FiST* 4 

In all the other Classes, excepting the Classes 
Confederate Males, and Clandestine Man*iage, 
Bs the character of each class is distinguished by 
the situations of the males ; the character of the 
Orders is marked by the numbers of them. In 
the Class One Brotherhood, No. xvi. Fig. 3. 
the Order of ten males is represented. And in 
the Class Two Brotherhoods, No. xvii. Fig. 
S. the Order ten males is represented. 



In the Class Confederate Males, the Or- 
ders are chiefly distinguished by the fertility or 
barrenness of the florets of the disk, or ray of 
' the compound flower. 

And in the Class of CIandest^ne Marriage 
the four Orders are termed Ferns, MossEi^ 
Flags, i^d Funousses. 

The Orders are again divided into Genen, 
or Families, which are aU natural associations, 
and are described from the general resemblancet 
of the parts of fructification, in respect to their 
number, form, situation, and reciprocal propor- 
tion. These are the Calyx, or Flower-cup, as seen 
in No. iv. Fig. 1. No. x. Fig. 1. and S. No. 
xiv. Fig. 1, 2, S, 4. Second, the.Corol, or Bkn- 
som, as seen in No. i, ii. &c Third, the 
Males or Stamens, as in No. iv. Fig. 1. and 
No. viii. Fig. 1. Fourth, the Females, or 
Pistils, as in No. i. No. xii. Fig. 1. No. xir. 
Fig. S. No. XV. Fig. S. Fifth, the Pericarp 
or Fruit- vessel, as No. xv. Fig. 4. & No. 
xvii. Fig. S. Sixth, the Seeds. 

The illustrious author of the Senal ^stem 
of Botany, in his preface to his BOMVUt «f the 
Natural Orders, ingeniously imagiim, that one 
plant of each Natural Order was creartsd in the 
beginning ; and that the intermarriages of these 
produced one plant of every Genus, or Famfly: 
and that the intermarriages oi these Generic or 
Family plants, produced all the spteies : and 
lastly, that the intermarriages of tiie individuab 
of the Species produced the Varieties. 



In the following Poem, the name or number 
of the Class or Order of each plant is printed in 
italics; as << Two brother swains '* One Hoose 
contains them :' and the word ^secret " ex- 
presses the Class of Clandestine Marriage. 

The Reader, who wishes to become further 
acquainted with this ddightful field of scienee, 
is advised to study the works of the Great Mas- 
ter, and is apprized that they are exactly and 
literally translated into English, by a Society at 
Litchfield, in four Volumes Octavo. 

To the Sytem of Vegetables is prefixed a copi- 
ous explanaticm of all the terms used in Botanyi 
translated from a thesis of Dr. EUnagreen, with 
the plates and references from the Phllosqihis 
Botanica of Llnneus. 

To the Families of Plants is prefixed a Cata- j 
logue of the names of plants, and other Bota- 
nic terms, carefully accented, to show their pro- 
per pronunciation ; a work of great labour, and 
which was much wanted, not only by bqiinoers, 
but by proficients in Botany. 



THE 



LOVES OF THE PLANTS. 



CANTO I. 



Dmchtov ye hoyerlng Sylphs ! aerial quires, 
Asd swasp witli little hands your silvOT lyres ; 
With Mtf footsteps print your grassy rings, 
Te GnflBin ! accordant to the tinkling strings : 
WUle in aoft notes I tune to oaten reed 
Gsyhopea» andamorous sorrows of the mead.— 
Fram giant oaks, diat wave their branches 



To tha twarf moss that clings upon their hark. 
What hiMix andheauties crowd the gaudy groves, 
And wm and win their vegetable loves. 10 
Hoir now drops cold, and blue-eyed harebells 

Mend 
Iheir tender tears, as o*er the stream they bend ; 
Tlia love-siGk violet, and the primrose pale, 
Bew thdr sweet heads, and whisper to the gale ; 
With secret dghs the virgin lily droops. 
And jealous eowsiips hang their tawny cups. 
Hew the young rose in beauty's damask pride ' 
Drinks the wann blushes of his bashful bride ; 
Whh iMoey'd lips enamoured woodbines meet, 
ClMf with fond arms, and mix their kisses 

sweet— SO 

Slay ikf soft murmuring waters, gentle rill ; 
Hash, whispering winds ; ye rustling leaves, 

heatill; 
Rot, silver butterflies, your quivering wings ; 
Alig^ ye beetles, firom your airy rings ; 
Ys painted motlis, your gold-«yed plumage furl, 
Bow your wide horns, your spiral trunlcs 

uncurl; 
Glittery ye glow-worms, on your mossy beds ; 
Dsaoend, ye spiders, on your lengthen*d 

threads ; [shells ; 

Slide here, ye homed snails, with vamish*d 
Te be^-nymphs, listen in your waxen cells ! SO 

Botanic Muse ! who in this latter age 
Led by your airy hand the Swedish sage, 



VeeOable loves. 1. 10. Linneus, the celebrated 
Swedish naturalist, has demonstrated, that all 
flowers contain ihmilies of males or females, or 
^h ; and on their marriages has constructed 
■^ invaluable system of Botany. 



Bade his Iteen eye your secret haunts explore 
On dewy dell, high wood, and winding shore ; 
Say on each leaf how tiny graces dwell ; 
How laagh the pleasures in a blossom's bell ; 
How insect loves arise on cobweb wings, 
AiUi their light shafts, and point their little 
stings. 

«< First the tall Canna lifts his curled brow 
Erect to heaven, and plights his nuptial vow ; 
The virtuous pair, in milder regions born, 41 
Dread the rude blast of autumn's icy mom ; 
Round the chill £ur he fi^ds his crimson vest. 
And clasps the timorous beauty to his breast. 

Thy love, Callitriche, two virgins share, 
Smit with thy starry eye and radiant hair ;— • 
On the green maigin sits the youth, and laves 
His floating train of tresses in the waves ; 
Sees his fair features paint the streams that 

pass, 
And bends for ever o'er the watery glass. 50 

Two brother swains, of Collin's gentle name. 
The same their features, and their forms the 
same, 



Canna, 1. S9. Cane, or Indian reed. One 
male and one female inhabit each flower. It is 
brought from between the tropics to our hot- 
houses, and bears a beautiful crimson flower ; 
the seeds are used as shot by the Indians, and 
are strung for prayer-beads in some Catholic 
countries. 

CaUxtriche, 1. 45. Plne-htur, stai^rass. One 
male and two females inhabit each flower, 
llie upper leaves grow in form of a star, whence 
it is called stellaria aquatica by Ray and others ; 
its stems and leaves float far on the water, and 
are often so matted tt^ether, as to bear a person 
waUdng on them. The male sometimes lives in 
a separate flower. 

CoUin»mia, 1. 51. Two males one female. I 
have lately observed a very singular circum- 
stance in this flower ; the two males stand 
widely diverging from each other, and the fe- 
male bends herwdf into contact first with one of 
them, and after some time leaves this and ap- 

S 



138 LOVES 

With rival love for fair CoUinia sigh, 
Kuit the dark brow, and roU the unsteady eye. 
With sweet concern the pitying beauty mourns, 
And soothes with smiles the jealous pair by 
turns. 



OF THE PLANTS. [Canto I. 

Alike to all she bows with wanton air, 

Rolls her dark eye, and waves her golden hair. 



Sweet blooms Genista in the myrtle shade, 
And ten fond brothers woo the haughty maid. 
Two knights before thy fragrant altar bend. 
Adored Melissa ! and two squires attend. — 60 
Meadia's soft chaxas Jive suppliant beaux confess, 
And hand in hand the laughing belle address ; 



plies herself to the other. It is probable one of 
the anthers may be mature before the other. 
See note on Gloriosa," and Genista. The females 
in Nigella, devil in the bush, are very tall com^ 
pared to the males ; and bending over in a circle 
to them, give the flower some resemblance to a 
regal crown. Tlie female of the epilobium 
augustifolium, rose bay willow herb, bends 
down amongst the males for several days, and 
becomes upright again when impregnated. 

Genista. L 67. Dyer's broom. Ten males 
and one female inhabit this flower. The males 
are generally united at the bottom in two sets, 
whence Linneus has nioned the class ** two 
brotherhoods." In the genista, however, thej 
are united in but one set. The flowers of this 
class are called papilionaceous, from, their re- 
semUance to a butterfly, as the pear-blossom. 
In the Spartium Scoparium, or common broom, 
I have lately observed a curious circumstance, 
the males or stamens are in two sets, one set 
rising a quarter of an inch above the other ; the 
upper set does not aiTive at their maturity so 
soon as the lower, and the stigma, or head of^the 
female, is produced amongst the upper or imma^. 
ture set ; but as soon as the pistil grows tall 
enough to burst open the keel-leaf, or hood of 
the flower, it bends itself round in an instant, 
like a French horn, and inserts its herd, or stig- 
ma, amongst the lower or mature set of male^. 
The pistil, or female, continues to grow in 
length ; and in a few days the stigma arrives 
again amongst the upper set, by the time they 
become mature. Hiis wonderful contrivance is 
readily seen by opening the keel-leaf of the 
flowers of broom before they burst spontaneous- 
ly. See note on Collinsonia, Gloriosa, Draba. 

Melissa, 1. 60. Balm. In each flower there 
are four males and one female ; two of the miUes 
stand higher than the other two ; whence the 
name of the class *'two powers." I have ob- 
served in the ballota, and others of this class, 
that th^ two lower stamens, or males, become 
mature before the two higher. After they have 
shed their dust, they turn themselves away out- 
wards^ and the pistil, or female, continuing to 
gi^ow 9 littlQ taller, is applied to the upper sta- 
mens. See Gloriosa and Genista. 

All the plants of this dass, which hav^ nake<} 
seeds, are aromatic The Marum and Nepeta 
are particulaiiy delightful to cats ; no other 
brute animals seem delighted with any odours 
but those of their food or prey. 

Meadia. 1. €1. Dodecatheon. American cow- 
slip. Five nudes and one female. The males, 
or anthers, Umck each other. The uncommon 
beauty of this flower occasioAed Linneus to give 
it a name signifying the twelve heathen gods ; 
and Dr. Mead tQ affix his own name to it. 



Woo'd with long care, Curcuma, cold and shy 
Meets her fond husband with averted eye : 



The pistil is much longer than the stamens, 
hence the flower-stalks have their elegant bend, 
that the stigma may hang downwards to receive 
the fecundating dust of the anthers. And iht 
petals are so beautifully turned back to prevent 
the rain or dew-drops from sliding down and 
washing off this dust prematurely ; and at the 
same time exposing it to the light and air. As 
soon as the seeds are formed, it erects all the 
flower-stalks to prevent them from falling out, 
and thus loses the beautv of its figure. Is tlus 
a mechanical effect, or does it indicate a vegeta- 
ble storge to preserve its offspring ? See note on 
Ilex, and Gloriosa. 

In the meadia, the borago, cydamen, wA- 
anum, an4 many others, the filaments are very 
short compared with the style. Hence it be- 
came necessary, first, to furnish the stamon 
with long anthers. Sd. To lengthen and bend 
the peduncle or flower-stalk, that the flower 
might hang downwards. Sd. To reflect the 
petals. 4th. To erect these pedundeawj^enthe 
germ was fecundated. We may reason i^pcm 
uiis by observing, that all this apparatus mipA 
have been spared, if the filaments alone had 
grown longer ; and that thence in theae flow- 
ers that the filaments are the most undwnger 
able parts; and that thence their compara- 
tive lengtl^ in respect to the style, would affotd 
a most permanent mark of their generic cha- 
racter. 

Curcvma, 1. 65. Turmeric. One male and 
one female inlmbit this flower ; but tl^re are 
besides four imperfect males, or filaments with- 
out anthers upon them, called by Linneus eu- 
nuchs. The flax of our country has ten fila- 
ments, and but five of them are terminated with 
anthers ; the Portugal flax has ten perfect males 
or stamens ; the verbena of ouir ^qntry has four 
n^ales ; that of Sweden has but two ; thi^ genus 
albuca, the bignonia catalpa, gratiola, and hem- 
lock-leaved geranium, have only half their fila- 
ments crowned with anthers. In like manner 
the florete, which form the rays of the flowen 
of the order frustraneous polygamy of the dass 
syngenesia, or confederate mues, as the suur 
flower, are furnished with a style only, and no 
stigma : and are thence barren. There is also 
a style without a stigma in the whole order 
dicecia gynandria; the male flowers of which 
are thence barren. The opulus is another plant 
which contains some unprolific flowers. In like 
manner some tribes of msects have males, fe- 
males, and neuters among them ; as bees, 
wasps, ants. 

There is a curious circumstance belonging to 
the dass of insects which have two wings, or 
diptera, analogous to the rudiments of stamens 
above described ; vix. two. little knobs lEure found 
placed each on a stalk or peduncle, genorally 
under a little arch^ sc»le ; which appear to ht 
rudiments of hinder wings, and are called by 
Linneus balteres, or poisers, a term of his intro- 
duction. A. T. Bladh. Amsen. Acad. V. 7. 
Other animals have marlu of having in a long 
process of timie undergone changes in some parts 
of their bodies* which may have been effected to 
accommodate them to new ways of procuring 
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1X>VBS OF THE FXtAKTS. 



le^l 



Jmt bMidlMi yitathi the obdurate beauty move 
WHh soft attentfauDui of Platonic lore. 

With vain dedres the penalve Alcea bums, 
And| like ead £loi8a, loTei and mourns. 70 
The fieekled Iris owns a fiercer flame, 
And ikree imjealoiu hnsbandi wed the dame. 
Copnmu dark disdains his dusky bride, 
(he dome oontains them, bat two beds divide. 



The proud OsyrSs flies hie angry fair. 
Two houses hold the fitthionable pair. 
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(fceir food. The existence of teats on the breasts 
of male animals, and which are generally replete 
vith a thin kind of nulk at their nativity, is a 
vonderftil fautance of this kind. Perhaps all 
dw prodnetioDs of nature are in their progress 
to greater perfection — an idea countenanced by 
Aa modem discoveries and deductions concern- 
lnj{ the pr og res s ive formation of the solid parts 
ofthe temqueons globe, and consonant to the 
dign^tf df the Creator of all things. 

jOeea* L 69l Flore pleno. Double hollyhock. 
The doaUe flowers, so much admired by the flo- 
rislsi are termed by the botanist vegetable mon- 
sten ; In eofne of tnese the petals arc multiplied 
three ar fimr times, but without excluding the 
stBiMniy henoe they produce some seeds, as cam- 
pamda aad etramoneum ; but in others the pe- 
tals beeome 00 numerous as totally to exclude the 
stamena or males; as caltha, peonia, and alcea; 
Aeae prodnee no seeds, ana are termed eu- 
Bocha. AOoa. Botan. No. 150. 

Tliaw Teg^aUe monsters are formed in many 
ways ; 1st. jBy the multiplication of the petals 
and the €zdusi<» of the nectaries, as in lark- 
spur. 8d. By the multiplication of the nectaries 
imd cxchMJon of the petals, as in columbine. Sd. 
In soma flowen srowing in cymes, the whecl- 
riiape flowtra Inlne mu^n are multiplied to the 
exdoaion d the bell-shape flowers in the cen- 
tre, as in fdder-roee. 4th. By the elongation of 
the florets in tiie centre. Instances o^ both these 
are found in daisy and feverfew ; for other kinds 
of vegetaUe monsters, see Plantago. 

Tin neriantih is not charged in double flowers, 
henoe ue genna or family may be often discover- 
ed hj the calyx, as in hepatica, ranunculus, 
aloes. In those flowers, wnich have many pe- 
tals the lowest series of the petals remains un- 
changed in respect to number ; hence the natural 
numDcr of the petals is easily discovered. As in 
popplc% rosea, and nigella, or devil in a bush. 
PhiL Bdt. p. 188. 

JrH. 1. 71. Flower de luce. Three males, 
one female. Some of the species have a beauti- 
f nllr firadded flower ; the large stifma or head 
of toe ibnale covers the three mues, counter- 
feiting a petal with its divisions. 

Ciqfratus. L 73. Cypress. One house. The 
males live in separate flowers, but on the same 
plants. Tlie males of some of these plants, 
which are in separate flowers ft*om the females, 
have an elastic membrane ; which disperses their 
dust to a considerable distance, when the anthers 
hurst opta. This dust, on a fine day, may often 
be seen like a doud hanging round the common 
nettle. The males and females of all the cone bear- 
ing ]^ant8 are in separate flowers, either on the 
same or on different plants ; they produce resins, 
and many of them are supposed to supply the most 
durable timber; what is railed Venice- turpentine 
is obtained from the larch by wounding the bark 
about two feet from the ground, and catching it 



With strange deformity Plantago treads, 
A monster-birth ! and lifts his hundred heads 
Yet with soft love a gentle belle he charma, 
And clasps the beauty in his hundred arms. 80 
So hapless Desdemona, ftur and young. 
Won by Othello's captivating tongue, 
Sigh*d o'er each strange and piteous tale, 

distress'd, 
And sunk enamour'd on his sooty breast. 



Two gentle shepherds and their sister-wives 
With thee, Anthoxa J lead ambrosial Uvea ; 



as it exsudes ; sandarach is procured from com- 
mon juniper ; and incense rrom a Juniper with 
yellow fruit. The unperishable cLests, which 
contain the Egyptian mummies, were of cy- 
press; and the cedar, with which black-lead 
pencils are covered, is not liable to be eaten by 
worms. See Miln's Bot. Diet. art. ConifersB. 
The gates at St. Peter's church at Rome, which 
had lasted from the time of Constantino to that 
of Pope Eugene the fourtli, that is to say, eleven 
hundred years, were of cypress, and had in 
that time suffered no decay. According to Thu- 
cydldes, the Athenians buried the bodies of their 
heroes- in coffins of cypress, as being not sub- 
ject to decay. A similar durability has also been 
aacribed to cedar. Thus Horace, 

spcramus carmlna Jlngi 

Posse llnenda cedro et iavi servanda cupresso, 

OsT/m, L 75. Two houses. The males and 
females ore on different plants, lliere are many 
instances on record, where female plants have 
been impr<^nated at very greot distance from 
their male ; the dust discharged from the anthers 
is very light, small, and copious, so that it may 
spread very wide in the atmosphere, and bie 
carried to the distant pistils, without the sup- 
position of any particular attraction ; these plants 
resemble some Insects, as the ants, and cocnineal 
insects, of which the males have wings, but not 
the female. 

Plantago. 1. 77. Rosea. Rose-plantain. In 
this vegetable monster the bractes, or divisions 
of the spike, become wonderfully enlarged ; and 
are converted into leaves. The chaffy scales of 
the calyx in xerandiemum, and in a species of 
dianthus, and the glume in some alpine grasses, 
and the scales of the amejut in the salix rosea, 
rose willow, grow into leaves ; and produce 
other kinds of monsters. The double flow- 
ers become monsters by the multiplication of 
their petals or nectaries. See note on Alcea. 

AnthoxmUkum, 1. 86. Vernal grass. Two males, 
two females. Tlie other grasses have three males 
and two females. The flowers of this grass cive 
the fragrant scent to hay. I am informed it is 
frequently viviparous, that is, that it bears some- 
times roots or bulbs instead of seed, which after 
a time drop off and strike root into the ground. 
This circumstance is said to obtain in many of 
the alpine grasses, whose seeds are perpetually 
devoured by small birds. The festuca dumeto- 
rum, fescue grass of the bushes, produces bulbs 
from the sheaths of its straw. 1 he allium ma- 
gicum, or magical onion, produces oniona on its 
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Where 'the wide heath in ptorj^e pride extends, 
And 8eatter*d furze its golden lustre blends, 
Closed in a green recess, unenvy'd lot ! 89 

The blue smoke rises from their- turf-built oot ; 
Bosom'd in fragrant Uush their infant train, 
Eye the warm sun, or drink the silrer rain. 

The fair Osmunda seeks the silent dell. 
The ivy canopy, and dripping cell ; 
There hid in shades clandestine rites iq^royes. 
Till the green progeny betrays her loves. 

With charms despotic fair Chondrilla reigns 
0*er the soft hearts of Jive fraternal swains ; 
If sighs the changeful nymph, alike they mourn ; 
And, if she smiles, with rival raptures bum. 100 
So, tuned in unison, Eolian lyre ! 
Sounds in sweet symphony thy kindred wire ; 
Now, gently swept by zephyr's vernal wings, 
Sink in soft cadences the love-sick strings ; 
And now with mingling chords, and voices 

higher. 
Peal the full anthems of the aerial choir. 

Five sister-nymphs to join Diana's train 
With thee, fair Lychnis! vow, — but vow in 
vaiki; 

t 

head instead of seeds. The polygonum viviparum 
viviparous bistort, rises about a foot high, with 
a beautiful spike of flowers, which are succeed- 
ed by buds or bulbs, which hH off and take root 
There is a huah fi'equently seen on birch-trees, 
like a bird's nest, which seems to be a similar 
attempt of nature to produce another tree; 
which falling off, might take root inspon^ 
ground. 

There is an instance of this double mode of 
production in the animal kingdom, which is 
equally extraordinary, the same species of aphis 
is viviparous in summer, and oviparous in au- 
tumn. A. T. Bladh. Ameen. Acad. V. 7. 

Osmunda, 1. 93. This plant grows on moist 
rocks ; the parts of its flower or its seeds are 
scarce discernible ; whence Linneus has given 
the name of clandestine marriage to this class. 
The younger plants are of a beautiful vivid 
green. 

CkondrUla, 1. 97. Of the dass confederate males. 
The numerous florets, which constitute the disk 
of the flowers in this class, contain in each five 
males surrounding one female, which are con- 
nected at top, whence the name of the class. An 
Italian writer, in a discourse on the irritability 
of flowers, asserts, that if the top of the floret 
be touched, all the filaments which support the 
cylin^cal anther will contract themselves, and 
that by thus raising or dejj^ressing the anther the 
whole of the proline dust is collected on the stig- 
ma. He adds, that if one filament be touched 
after it is separated from the floret, that it will 
contracl.like the muscular fibres of animal bo- 
dies ; hffi experiments were tried on the centau- 
rea caldtrapoides, and oA artichokes, and fflobe- 
thistles. Discourse on the irritability of plants. 
Dodsley. 

Lychnis, 1. 106. Ten males and five females. 
The flowers which contain the five females, and 
those which contain the ten males, are found 
<ta different plants ; and often at a great distance 



JBeneath one roof resides the vlrgliilMni, . 
Flies the fond swain, . and sooms Us o8er*i 

hand; ilo 

But when soft hours on breezy j^nloos meve^ 
And smiling May attunes her Inte to love. 
Each wanton beauty, trick*d in all her grsce, 
Shakes the bright dew-dropa fromk her blasking 

face; 
In gay undress displays her rival charms, 
And calls her wondering lovers to her arms. 

When the young Hours amid her tangled hair 
Wove the fresh rose-bud, and the lily fair» 
Proud Gloriosa led three chosen swains. 
The blushing captives of her vii^n diains. 190 
~^ When Time's rude hand a bark of wriaUe 

spread 
Round her weak limbs, and silver*d o*cr let 

head. 
Three other youths her riper years engage^ 
The flatter*d victims of her vvily age. 

So, in her wane of beauty, Ninon won . 
With fatal smiles her gay unconsciotit sm. — 
Clasp*d in his arms she own'd a mother's name, 
— << Desist, rash youth ! restrain your impicMU 

flame, 
First on that bed your infimt form was pren'd, 
Bom by my . throes, . and nurtured at my 
breast." ISO 



from each other. Five of the ten males arrive 
at their maturity some A&ys before the otto 
five, as may be seen by openiiur the corol before 
it naturally expands itseu. When the females 
arrive at tneir maturity, they rise above the pe- 
tals, as if looking abnmd for their .distant hus- 
bands ; the scarlet ones contribute mndi to the 
beauty of our meadows in May and June. 

Gloriosa, L 119. Superba. Six males, one 
female. The petals of this beautiful flower witb 
three of the stamens, which are first matuDe, 
stand up in apparent disorder; and the mstil 
bends at nearly a right angle to insert its sticiiia 
amongst them. In a few days, as these decune, 
the other three stamens bend over, and apnroadi 
the pistil. In the fritillaria persica^ ute nz 
stamens are of equal lengths, and the anthers lie 
at a distance from the pistil, and three alternate 
ones approadb first; and, when these decline, 
the other three approach : in the lithrum saliea- 
ria, (which has twelve males and one fenoale) a 
beautiful red flower, which grows on the banks 
of rivers, six of the males arrive at maturity, 
and surround the female some time before the 
other six ; when these dedine, the oither six rise 
up, and supply their places. Several other flowers 
have in a similar manner two sets of stamens of 
different ages, asadoxa, lychnis, saxifraga. See 
Genista. Perhaps a difference in the time of 
their maturity obtains in all these flowers, 
which have numerous stamens. In the kalmia 
the ten stamens lie round the pistil like the radii 
of a wheel ; and each anther is concealed in a 
nich of the corol to protect it from cold and 
moisture; these anthers rise separately from 
their niches, and approach the pistil for a time, 
and then recede to their former situafiions. 
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Biek as fton death he sprung, with wild amaaES 

Reroe <m the &ir he fix'd his ardent gaze ; 

Dropp*d on one knee*, his frantic arms out- 
spread. 

And stole a guilty glance toward the hed ; 

Then breathed fiom quivering lips a whisper'd 
vow. 

And bent on heaven his pale repentant brow ; 

"Thus, thus!*' he cried, and plunged the 
furious dart, 

And life and love gushM mingled firom his heart. 

The fell Silene, and her sisters fair, 199 

fldU'd in destruction, spread the viscous snare. 
The harlot*band ten lofty bravoes screen, 
And, frowning, guard the magic nets unseen. 
Haste, glittering nations, tenants of the air, 
Oh, ste^ from hence your viewless course aftr ! 
If with soft words, sweet blushes, nods, and 

smiles, 
The tkree dread syrens lure you to their toils. 
Limed by their art, in vain you point your 

stings. 
In vahi the efibrts of your whirring wings !— 
Go, sedk your gilded mates and infant hives, 149 
Not taste the honey purchased with your lives ! 



Whra heaven's high vault condensing clouds 
deform. 
Fair Amaryllis flies the incumbent storm, 



fSlene. L 189. Catcbfiy. Three females and 
ten males inhabit each flower ; the viscous ma- 
terial, which surroimds the stalks under the 
flowers of this plant, and of the cucnbalus 
etiitcs, is a curious contrivance to prevent various 
inieets from laundering the honey, or devour- 
ing the seed. In the dionsea musclpula there is 
a still more wonderful contrivance to prevent 
the depredations of insects : the leaves are arm- 
ed wKhleng teeth, lllce the antennse of insects, 
and lie spread upon the ground round the stem ; 
and are so irritable, that when an insect creeps 
upon them, they fold up, and crush or pierce it 
to 'death. Hie last professor Linneus, in 
his Supplementum Plantarum, gives the follow^ 
ing account of the arum muscivorum. The 
flower has the smell of carrion ; by which the 
flies are invited to lay their eggs in the chamber 
of the flower, but in vain endeavour to escape, 
being prevented by the hairs pointing, inwards ; 
ami tnus perish in the flower, whence it& name 
offlyeater. P. 41 1. In the dypsacus is another 
contrivance for this purpose, a bason of water 
is placed round each joint of the stem. In the 
drosera is another kind of fly-trap. See Dyp- 
sacus and Drosera ; the flowers of silene and cu- 
cnbalus are closed all day, but are open and 
give an agreeable odour in the night. See Cerea. 
See additional notes at the end of the poem. 

AmaryUis. 1. 152. Formosissima. Most beau- 
tiful amarylis. Six males, one female. Some 
of the bell-flowers dose their apertures at night, 
or in rainy or cold weather, as the convolvulus, 
and thus protect their included stamens and pis- 
tils. Other bell-flowers hang their apertures 
downwards, as manyofthe liUes; in those the 



Seeks with unsteady step -die. sheUer'd vale. 
And turns her Uushing beauties from the gale. 
8a rival youths, with soft concern impress'd. 
Calm all her fears, and charm her cares to rest. 
—So shines at eve the sun-illumined fane^ 
Xiifts its bright cross, and waves its golden vane ; 
From every breeze the polish'd aade turns. 
And high in air the dancing meteor bums. 160 

I 

Four of the giant brood with Ilex stand. 
Each grasps a thousand arrows in his hand ; 



pistil, when at maturity, is kmger than the 
stamens; and by this pendant attitude of the 
bell, when the anthers burst, their dust falls on 
the stigma ; and these are at the same time shel- 
tered as with an umbrella from rain and dewiL 
But, as a free exposure to the air is necessary for 
their fecundation, the style and filaments In 
many of these flowers continue to grow longer 
after the bell is open, and hang down below 
its rim. In others, as in the martagon, the bdll 
is deeply divided, and the divisions are reflected 
upwards, that they may not prevent the access of 
aur, and at the saAne time afford some shelter from 
perpendicular rain or dew. Other bell flovrers, as 
the hemerocallis, and amaryllis have their bells 
nodding only, as it were, or hanging obliquely 
towards the horizon ; which, as their stems are 
slender, turn like a weathercock from the wind, 
and thus very effectualhr preserve their inclosed 
stamens and anthers from the rain and cold. 
Many of these flowers, both before and after 
their season of fecundation, erect their heads 
perpendicular to the horizon, like the meadia, 
which cannot be e:q»lained from mere mechan- 
ism. 

The amaryllis formosissima is a flower of the 
last-mentioned kind, and affords an agreeable 
example of ar^ in the vegetable economy. 1. Tlie 
pistil is of great length compared with the sta^ 
mens ; and this I suppose to have been the most 
unchangeable part of the flower, as in Meadia, 
which see. 2. To counteract this circumstance, 
the pistil and stamens are made to decline down- 
wards, that the prolific dust might fall from the 
anthers on the stigma. S. To produce this effect, 
and to secure it when produced, the corol is la- 
cerated, contrary to what occurs in other flowers 
of this genus, and the lowest division with the 
two next lowest ones are wrapped closely over 
the 8t}'le and filaments, binding them forcibly 
down lower towards the horizon than the usual 
inclination of the bell in this genus, and thus 
constitutes a most el^ant flower. There is 
another contrivance for this purpose in the hem- 
erocallis flava: the long pistil often is bent some- 
what like the capital Tetter N, with design to 
shorten it, and thus to bring the stigma amongst 
the anthers. 

Ilex, 1. 161. Holly. Four males, four fe- 
males. Many plante, like many animals, are 
furnished with arms for their protection ; these 
are cither aculei, prickles, as in rose and bar- 
berry, which are formed from the outer bark of 
the plant; or spinse, thorns, as in hawthorn, 
which are an elongation of the wood, and hence 
more difficult to he torn off than tihe former ; 
or stimuli, stings, as in the nettles , whidi are 
armed with a venomous fluid for the annoyance 
of naked animals. The shrubs and trees, which 
have prickles or thorns, are grateful food to 
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A thousand steely polnti Im enrj Kale 
Form the bright terrors of his bristly malL -1 
So arm'd, immortal Moore uncharm'd the spell, 
And slew the wily dn^n of the welL— 
Sadden with ra^ their vyured bosoms bnm, 
Retort the insulty or the woond return ; 
Untvrong'd, as gentle as the breeze that sweeps 
The unbending harrests or undimpled deeps, 
They guard the kings of Needwood's wide do- 
mains, 171 
Their sister- wives and fair infiintine trains ; 
Lead the lone pilgrim through the trackless 

glade, 
Or guide in leafy wilds the wandering maid. 

So Wright's bold pencil from Vesuvio's height 
Hurls his red lavas to the troubled night ; 
From Calpe starts the intolerable flash. 
Skies burst in flames, and blazing oceans dadi ; 
Or bids in sweet repose his shades recede, 
Winds the still vale, and slopes the Telvet mead ; 
On the pale stream expiring zejhyn sink, 181 
And moonlight sleeps upon its hoary brink. , 

Gigantic nymph ! the fair Kleinhovia reigns, 
Hie grace and terror of Orixa's plains ; 



many animals, as gooseberry and gorse; and 
would be quickly devoured, if not thus armed ; 
the stings seem a protection against some kinds 
of insects, as well as the nak^ mouths of quad- 
rupeds. Many plants lose their thorns by cul- 
tivation, as wild animals lose their ferocity ; 
and some of them their horns. A curious cir- 
cumstance attends the large hollies in Needwood 
forest ; they are armed wiUi ti^omy leaves about 
eight feet high, and have smooth leaves above, 
as if they were conscious that horses and cattle 
could not reach their upper branches. See note 
on Meadla, and on Mancinella. The numerous 
clumps of hollies in Needwood forest serve as 
land-marks to direct the travellers across it in 
various directions ; and as a shelter to the deer 
and cattle in winter ; and in scarce seasons sup- 
ply them with much food. For when the up- 
per branches, which are without prickles, are 
cut down, the deer crop the leaves and peel off 
the bark. The bird-lime made from the bark of 
hollies seems to be a very similar material to the 
elastic gum, or Indian rubber, as it is called. 
There is a fossils elastic bitumen found at Mat- 
lock in Derbyshire, which much resembles these 
substances in its elasticity and inflammability. 
The thorns of the mimosa comigera resemble 
cow*s horns in appearance as wdl as in use. 
System of Vegetables, p. 78S. 

Hurls his ird lavas, 1. 176. Alluding to the 
grand paintings of the eruption of Vesuvius, and 
of the destnu^on of the Spanish vessels before 
Gibraltar ; and to the beautiful landscapes and 
moonlight scenes, by Mr. Wright of Derby. 

jneifdujiia. 1. 18S. In this dass the males in 
each flower are supported by the female. The 
name of the class may be translated ** viragoes," 
or *' feminine males. 

The largest tree perhaps in the world is of the 
same natural order as kleinhovia j it is the adan- 



O'er her wanh cheek the blush of beauty fwfan^ 
And nerves Hfereulean bend her tinewy Uinbs ; 
With froUc eye she viewi the affHghted throng, 
And shakes die meadows as she towers along ; 
With phiyful violence displays her charms, 
And bears her trembling lovfen in her arms. 190 
So fair Thalestris shook her plumy erest, 
And bound in rigid mail her jutting breast ; 
Poised her l<Big lance amid the walks of war, 
And beauty thunder*d from BeUona's car ; 
Greece arm'd in vain, her captive heroes wore 
The chains of conquest with the wreaths of 
love. 

Whene'er the cultured lawns and dttnj 

wastes 
Retiring Autumn flings her howling bkets, 
Bends in tumultuous waves the stmgi^iBg 

woods, 1^ 

And showers their leafy honours on the floods, 
In withering heaps collects the flowery spoil. 
And each chill insect sinks beneatii the soil ; 
Quick flies fair Tulipa the loud alantH, 
And folds her infant closer in her arms ; 
In some lone cave, secure pavilion, lies. 
And waits the courtship of serener skies.-— 



sonia, or Ethiopian sourgourd, or African cala- 
bash-tree. Mr. Adanson says the diauMter of 
the trunk frequently exceeeds 25 feet, and the 
horizontal branches are from 45 to 55 feet long, 
and so large that each branch is eqoal to the 
largest trees of Europe. The breadtn of the top 
is m>m 120 to 150 feet ; and one of the roots bored 
only in part by the washing away of tiie earth 
from the river, near which it grew, measured 
110 feet long ; and yet these stupendcsistrees ne- 
ver exceed 70 feet in height. Voyage to SenegaL 

TuUpa.L 208. Tulip. What is in commoo 
language called a bulbous-root, is by Linneus 
termed the hybemade, or winter-lodge of Uta 
young plant. As these bulbs in every. T ts pe ct 
resemble buds, except in their htAng prodoeed 
under ^und, and include the lear^es and flower 
in mimature, which are to be expanded in the 
ensuing spring. By cautiously cutting in win- 
ter through the concentric coats of a tnlip-root, 
longitudinally from the top to the base, and 
taking them oiT successively, the whole flower of 
the next summer's tulip is b«nitifblly seen by the 
naked eye, with its petals, pistil, and stamens; 
the flowers exist in other bulbB, in the same 
manner, as in hyacinths, but the indivldnal 
flowers of these being less, they are not so easily 
dissected, or so conspicuous to the naked eye. 

In the seeds of tne nymphaea ndumbo, the 
leaves of the plant are seen so distinctly, tbst 
Mr. Ferber found out by them to what ]^ant the 
seeds belonged. Anuen. Acad. V. vi. l^o. ISO. 
He says that Mariotte flrst observed the future 
flower and foliage in the bulb of a tulip ; and 
adds, that it is pleasant to see in the bads of the 
hepatica and pedicularis hirsuta, yet lying in the 
earth ; and in the gems of daphne mexereon ; 
and at the base of osmunda lunaria, a perfect 
plant of the future year complete in all its parts. 
Ibid. 
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^ rfz eoid moons, the donnouae cliann*d to 

resif 
ladolgent deep ! beneath thy eider breast, 
Jo fidds of fimcy dimbs the kemd*d gioves, 209 
Or shares the golden harvests with his loves.-- 
Then bright firom earth amid the troubled sky 
Aicends fiiir Coldiica with radiant eye, 
Warms the cold bosom of the hoary year, 
And lights with beauty's blaze the dusky 

sphere. 
7%fW blowing maids the intrepid nymph attend. 
Aid MX gay youths, enamourM train ! defend. 
So shines with silver guards the Georgian star, 
And drives on night's blue arch his glittering car ; 
Hangs o'er the billowy douds his ludd form, 219 
Wades ihnnigh the mist, and dances in the storm. 

Gre«t Helianthus guides o'er twilight plains 
In gay solemnity his dervise-trains ; 
Mandiall'd in fives eadi gaudy band proceeds, 
Each gandy band a jplumed lady leads ; 



Coicfttcum autumnale, 1. 212. Autumnal mea- 
dow-saffiron. Six males, three females. The 
germ is buried within the root, which thus seems 
to constitute a part of Hie flower. Families of 
Flant^ p. 242. These singular flowers appear 
in the autumn without any leaves, whence in 
some countries they are caUed naked ladies : in 
the March fdlowing the green leaves spring up, 
and hi April the seed-vessel rises from the 
ground ; the seeds ripen in May, contrary to the 
usual hablto of vegetables, which flower in the 
tairing, and Tip^ their seeds in the autumn. 
Miller's Diet. Thejuieeof the root of this plant 
is so acrid as to produce violent eifects on the 
human constitution, which also prevents it from 
being eaten by subterranean insects, and thus 
guaaras the seed-vessd during the winter. The 
def<^ation <tf dedduous trees is announced bv 
tiie flowering of the colchicum ; of these the ash 
IS the last that puts forth its leaves, and the first 
that loses them. Phil. Bot. p. 275. 

The hamamelis, witch hazel, is another plant 
whidi flowers in autumn ; when the leaves fall 
4^y the flowers come out in dusters from the 
joints c^tiie branches, and in Virginia ripen theur 
seed in Ihe msuing spring ; but in this country 
their seeds sddom ripen. Lin. Spec Plant. 
Miner's IKet 

Bdiantku8. 1. 221. Sun flower. The nu- 
merous florets which constitute the disk of this 
flower, contain in each five males surround/ng 
one female, the five stamens have their anthers 
connected at top, whence the name of the class 
<* confederate males ;". see note on Chondrilla. 
The sun-flower follows the course of the sun by 
nutation, not by twisting its stem. (Hales ve^. 
btat.) Other plants, w^n they are confined m 
a room, turn uie shining surface of their leaves, 
and bend their whole branches to the light. See 
Mimosa. 

ji plumed lady leads, 1. 224. The seeds of 
many j^bnts of this class are furnished with a 

Sliime,- by which admirable mechanism they are 
Liseminated by the winds far from their parent 
stem, and look Uke a shuttlecock, as they fly. 
Other seeds are disseminated by animals; of 
these some attach themsdves to their hair or 
ieathers by a gluten, as misletoe ; others by hooks. 
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With zealous step he dimbs the Upland lawn. 
And bows in homage to the rising dawn ; 
Imbibes with eagle eye the golden ray. 
And watches, as it moves, the orb of day. 228 



Queen of the marsh imperial Drosera treads 
Rush-firinged banks, and moss-embroider'd beds 
Redundant folds of glossy silk surround 
Her dender waist, and trail upon the ground ; 
Fioe sister-nymphs collect with graceful ease. 
Or spread the floating purple to the breeze ; 
AndLjwe taxr youths with duteous love comply 
With each soft mandate of her moving eye. 
As with sweet grace her snowy neck she bows, 
A zone of diamonds trembles round her brows ; 
Bright shines the silver halo, as she turns ; 
And, as she steps, the living lustre bums. 240 

Fiur Lonicera prints the dewy lawn, 
And decks with brighter blush the vermil 
dawn; 



as deavers, burdock, hoimds-tongue; and 
others arc swallowed whole for the sake of the 
fruit, and voided uninjured, as the hawthorn, 
juniper, and some grasses. Other seeds again 
disperse themsdves by means of an elastic 
seed-vessel, as oats, geranium, and impatiens ; 
and the seeds of aquatic plants, and of those 
which grow on the banks of rivers, are 
carried many miles by the currents, into which 
they fall. See Impatlens. Zostera. Cassia. 
Carlina. 

Drosera. 1. 229. Sun-dew. Five males, five 
females. The leaves of this marsh-plant are 
purple, and have a fringe very unlike other ve- 
getable productions. And, which is curious, 
at the point of every thread of this erect fringe 
stands a pdlucid drop of mucilage, resembling 
an earl's coronet. This mucus is a secretion 
from certain glands, and like the viscous material 
round the flower stalks of silene (catchfly) pre- 
vents small insects from infesting the leaves. 
As the ear-wax in animals seems to b^ in part 
designed to prevent fleas and other insects from 
getting into their ears. See Silene. Mr. Wheat- 
hr, an eminent surgeon in Cateaton-street, Lon- 
don, observed these leaves to bend upwards when 
an insect settled on them, like the leaves of the 
muscipula veneris, and pointing all their glo- 
bules of mucus to the centre, that they completdy 
intangled and destroyed it. M. Broussonet, in 
the Mem. de I'Acad. des Sciences for the year 
1784, p. 615, after having described the motion 
of the Dioneea, adds, that a similar appearance 
has been observed in the leaves of two species 
of drosera. 

Lonicera. 1. 241. Caprifolium, honeysuckle. 
Five males, one female. Nature has in many 
flowers us^ a wonderful apparatus to guard the 
nectary or honey gland from insects. In the 
honeysuckle the petal terminates in a long tube 
like a comucopice, or horn of plenty ; and the 
honey is produced at the bottom of it. In aco- 
nitum, monks-hood, the nectaries stand upright 
Hke two horns covered with a hood, which 
abounds with such acrid matter that no insects 
penetrate it. In hdleborus, hellebore, the many 
nectaries are placed in a circle like little pitchers, 
and add mucn to the beauty of the flower. In 



144 

Winds round the shadowy rocks, and paneled 
▼ales, [g^M, 

And scents with sweeter breath the sommer 
With artless grace and native ease she charms, 
And bears the horn of plenty in her arms. 
Fufe rival swains their tender cares unfold. 
And watch with eye askance the treasoredgold. 

Where rears huge Tenerif his aznre crest, 
Aspiring Draba builds her eagle nest ; 850 

Her pendant ejrry icy caves surround, 
Where erst volcanoes mined the rocky ground. 



THE FIi4ireS. ZCantol. 

JEHeased round the hUrJimr rival lords ascend 
The shaggy steeps, ttoo menial youths attend. 
High in the setting ray the beauty stands, 
And her tall shadow waves on distant lands. 

Oh, stay, bright habitant of air, alight. 
Celestial Visca, from thy angel-flight ! — 
— — Scorning the sordid soil, alolt she springs. 
Shakes her white plume, and daps her golden 
wings; 860 

High o*er the fields of boundless ether roves. 
And seeks amid the clouds her soaring loves ! 



the columbine, aquilegia, the nectary is imagin- 
ed to be like the neck and body of a bird, and 
the two petals standing upon each side to repre- 
sent wings ; whence its name of columbine, as 
if resemUing a nest of younff pigeons fluttering 
ifhilst their parent feeds them. The impor- 
tance of the nectary in the economy of v^eta- 
tion is explained at large in the notes on part 
the first- 
Many insects are provided with a long and 
pliant proboscis for the purpose of acquiring this 
gratdhil food, as a variety of bees, moths, and 
butterflies : but the sphinx convolvuli, or uni- 
corn moth, is furnished with the most remark- 
able proboscis in this climate. It carries it roll- 
ed up in concentric circles under its chin, and 
occasicmaUy extends it above three inches in 
length, lliis trunk consists of joints and mus- 
des, and seems to have more versatile move- 
ments than the trunk of the elephant ; and near 
its termination is split into two capillary tubes. 
The excellence of ^is contrivance for robbing 
the flowers of their honey, keeps this beautifid 
insect fat and bulky ; though it flies only in the 
evening, when the flowers have closed their pe- 
tals, and are thence more difficult of access ; and 
at the same time the brilliant colours of the 
motii contribute to its safet;^, by making it mis- 
taken by the late sleeping birds for the flower it 
rests on. * 

Besides these there is a curious contrivance at- 
tending the ophrys, commonly called the bee- 
on^is, and the fly-orchis, with some kinds of 
the delphinium, called bee- larkspurs, to preserve 
their honey ; in these the nectary and petals re- 
semble in form and colour the insects which 
plunder them; and thus it may be supposed, 
they often escape these hourly robbers, by hav- 
ing the appearance of being pre-occupied. See 
note on. Rubia, and Conferva polymorpha, and 
on Epidendrum. 

Drwa. 1. 8d0. Alpina. Alpina whitlow- 
grass. One female and. six males. Four of 
these males stand above the other twt> ; whence 
the name of the dass ** four powers." I have 
observed in several plants of this class,that the two 
lower males arise^ in a few days after the open- 
ing of the flower, tg the same height as the other 
four, not being mature as soon as the higher 
ones. See note on Gloriosa. Ail the plants of 
this dass possess similar virtues ; they are termed 
acrid and antiscorbutic in their raw state, as 
mustard, watercress ; when cultivated and boiled, 
they bec<nne a mild wholesome food, as cabbage, 
turnip. 

There was formerly a volcano on the Peak o£ 
Tenerif, which became extinct about the year 
IflSi. liiilos. Trans. In many excavations of 
the mountain, much bdow the summit, there is 



Stretch*d on her mossy couch, in tracklcBs 
deeps. 
Queen of the coral groves, Zostera sleeps ; 
The silvery sea- weed matted round her bed, 
And distant suites murmuring o'er her head. 
High in the flood her azure.dome ascends, 
The crystal arch on crystal columns bends ; 



now found abundance of ice at all sea8<HM. 
Tench's Expedition to Botany Bay, n. 18. Are 
these congelations in consequence of the daily 
solution of the hoar-frost, which is produced on 
the summit during the night ? 

Viscum. 1. 858. IViisletoo. Two houses. This 
plant never grows upon the ground ; the foliage 
IS yellow, and the berries milk-white ; the ber- 
ries are so viscous as to serve for bird-linie ; and 
when they fall adhere to the branches of the tree, 
on which the plant grows, and strike root into 
its bark, or are carried to distant trees by birds. 
The tillandsia, or wild pine, grows on other 
trees, like the misletoe, but takes little or ne 
nourishment from them, having large backets in 
its leaves to collect and retain the rain water. 
See note on Dypsacus. llie mosses, which grow 
on the bark of trees, take much nourishment 
from them ; hence it is observed that trees, 
which are annually deared fron moss by a 
brush, grow nearly twice as fast. (Fhil Trans.) 
In the cyder countries the peasants brush their 
apple-trees annually. See Epidendnun. 

Zostera, L 864. Grass-wracL Class, Feminine 
Males. Order, manv males. It grows at the 
bottom of the sea, and rising to the surface when 
in flower, covers many leagues ; and is driven at 
length to the shore. During its time of floating 
on the sea, numberless animals live on the under 
surface of it ; and being specifically lighter than 
the sea- water, or being repelled Mr it, have legs 
placed as it were on their hades ror tiie punose 
of walking under it. As thescylloea. Sea Bar- 
but's Genera Vermium. It seems necesaarr thai 
the marriages of plants thquld be cdebrated in the 
open air, either beoiuse the powder of the anther, 
or the mucilage on the stigma, or the reservoir 
of honey might receive iniury from the water. 
Mr. Needham observed, that in the ripe dust of 
every flower, examined by the microscone, some 
vesicles are perceived, from which a nuid had 
escaped ; and that those which still retain it, 
explode if they be wetted, like an eolipile sud- 
denly exposed to a strong heat. These observa- 
tions have been verified by l^;»allanzani ^ and 
others. Hence rainy seasons make a scarcity of 
grain, or liinder its fecundity, by bursting the 
pollen before it arrives at the moist stigma of the 
flower. I^hmzani's Dissertations, v. 11. p. 
S81. Thus the flowers of the male Vallisneria 
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llMTd with trandiieeiit shell the turrets 

Uaze, 
And far in ocean dart their colour'd rays ; 270 
O'er the white floor successive shadows move, 
A« rise and break the ruffled waves above.—* 
Around the n3rmph her mermaid-trains repair, 
And weave with orient pearl her radiant hair ; 
With rapid fins she cleaves the watery way, 
Shoots like a silver meteor up to day ; 
Soands a loud conch, convokes a scaly band, 
Her seft-bom lovers, and ascends the strand. 



£*en round the pole the flames of love aspire. 
And icy bosoms feel the tecret fire !— S80 

Cradled in snow and fiuin*d by arctic air 
Shinesy gentle Barometz ! thy golden hair ; 



are produced underwater, and when ripe detach 
themselves from the plant, and rising to the sur- 
face are wafted by the air to the fenmle flowera. 
See Vallisneria. 

Baromets. 1. 282. Fol^^podiym Barometz. 
Tartarian lamb. Clandestme marriage. Iliis 
■pedes of fern is a native of China, with a de- 
cumbent root, thick, and every where covered 
with the most *soft and dense wool, intensely 
yellow. Lin. Spec Plant. 

This curious stem is sometimes pushed out of 
the rnrand in its horizontal situation by some of 
the inferior branches of the root, so as to give it 
lome retemblanoe to a lamb standing on four 
Itga; and has been said to destroy all other 
punta in its vicinity. Sir Hans Sloane describes 
ft under the name of Tartarian lamb, and has 
given a print of it. Philos. Trans, abridged, vol. 
li. p. 646. but thinks some art had been used 
to siv« it an animal api>earance. Dr. Hunter, 
in nis edition of the Terra of Evelyn, has given 
a more curious print of it, much resembling a 
sheep. The down is used in India externally 
for stewing hemorrhages, and is called golden 
moss. 

The thick downy clothing of some vegetables 
aes DM designed to protect them from the injuries 
of eold, lilw the wool of animals. 1'bose l)odies, 
which are bad conductors of electricity, are also 
bad eondnctors of heat, as glass, wax, air. Hence 
either of the two former of these may be melted 
by the flame of a blow-pipe very near the fingers 
which hold it without burning them ; and the 
]aat» by being confined on the surface of animal 
bodiasy in the interstices of their fur or wool, 
prerents the escape of their natural warmth ; to 
whidi should be added, that the hairs themselves 
are Imperfe c t conductors, llie fat or oil of 
whales, and other northern animalH, seems de- 
signed for the same purpose of preventing the too 
sudden escape of the heat of the body in cold 
climates. Snow protects vegetables which are 
covered by it firom odd, both because it is a bad 
oondnetor of heat itself, and contains niuch air 
in its pores. If a piece of camphor be immersed 
in a snow-ball, except one extremity of it, on 
setting fire to this, as the snow melts, the water 
becomes absorbed into the surrounding snow by 
capillary attraction ; on this account, when liv- 
ing animals are buried in snow, they are not 
moistened by it ; but the cavity enlarges as the 
snow dissolves, affording them both a dry and 
habitation. 
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Rooted in earth each cloven boof deseend^ 
And round and round her flexile neck she 

bends ; 
Crops the gray coral moss, and hoary thyme, 
Or laps with rosy tongue the melting rime. 
Eyes with mute tenderness her distant dam, 
Or seems to bleat, a vegetable lamb. 
— So, warm and buoyant in his oily mail. 
Gambols on seas of ice the unwieldy whale ; 290 
Wide waving fins round floating islands urge 
His bulk gigantic through the troubled surge ; 
With hideous yawn the flying shoals he seeks. 
Or clasps with fringe of horn his massy cheeks ; 
Lifts o'er the tossing wave his nostrils bare. 
And spouts pellucid columns into air ; 
The silvery arches catch the setting beams. 
And transient rainbows tremble o*er the 

streams. 

Weak with nice sense the chaste Mimosa 

stands. 
From each rude touch withdraws her timid 

hands ; SQO 

Oft as light clouds o*crpass the summer-glade. 
Alarm 'd she trembles at the moving shade ; 
And feels, alive through all her tender form. 
The whisper'd murmurs of the gathering 

storm; 
Shuts her sweet eye-lids to approaching pight. 
And hails with freshened charms the rising light. 



Mimosa. 1. 299. The sensitive plant. Of the 
class polygam]^, one house. Naturalists have not 
explaiued the immediate cause of the collapsing 
of the sensitive plant ; the leaves meet aiid close 
in the night during the sleep of the plant, or 
when exiMwed to much cold in the day-time, in 
the same manner as when they are affected by 
external violence, folding their u])per surfaces to- 
gether, and in part over each other like scales or 
tiles, so as to expose as little of the upper surface 
as may be to the air ; but do not indeed collapse 
quite so far, since I have found, when touched 
in the night during their sleep, they fall still 
farther ; especially when touched on the foot- 
stalks between the stems and the leaflets, which 
seems to be their most sensitive or irritable part. 
Now, as their situation after being exposed to 
external violence resembles their sleep, but with 
a greater degree of collapse, may it not be owing 
to a numbness or paralysis consequent to too 
violent irritation, like the faintings of animals 
from pain or fatigue ? I kept a sensitive plant 
in a dark room till some hours after day-break ; 
its leaves and leaf-stalks were collapsed as in its 
most profound sleep, and on exposing it to the 
light, above twenty minutes passed before the 
plant was thoroughly awake, and had quite ex- 
panded itself. Lhiring the night the upper or 
smootlier surfaces of the leaves are appremed to- 
gether ; this would seem to show that the office 
of this surface of the leaf was to expose the fluids 
of the plant to the light as well as to the air. 
See note on Ilelianthus. Many flowers dose up 
their petals during the night. See note on Veg« 
etable Respiration in Part I, 
T 
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Veil d; with gay decenof and modest pride, 
Slow to the mosque slie moves, an eastern 

bride ; 
Tliere lier soft vows unceasing lore record, 
Queen of the bright sei*aglio of her lord.-- SIO 
So sinks or rises with the cliangeful hour 
The liquid silver in its glassy tower. 
So turns the needle to the pole it loves, 
With fine librations quivering, as it moves. 

AU wan and shivering in the leafless glade 
Tlia sad Anemone reclined her head ; 
Grief on her dieeks had paled the roseate hue, 
And her sweet eye-lids dropp'd with pearly 

dew. 
— *'* See, from bright regions, bom on odorous 

gales 
The swallow, herald of the summer, sails ; SSO 



Anemone. 1. 316. Many males, many females. 
Fliny says this flower never opens its petals but 
when the wind blows; whence its name : it has 
properly no calyx, but two or three sets of petals, 
three in each set, which are folded over the 
stamens and pistil in a singular and beautiful 
manner, and differs also from ranunculus in not 
having a melliferous pore on the daw of each 
petal. 

The swallow, 1. SSO. There is a wonderful 
conformity between the v^tation of some 

flants, and the arrival of certain birds of passage, 
iinneus observes that the wood anemone blows 
in Sweden on the arrival of the swallow ; and 
the marsh mary-gold, caltha, when the cucl&oo 
sin^. Near the same coincidence was observed 
in £ngland by Stillingfleet. The word coccux 
in Greelc signifies both a young fig and a cuckoo, 
which is supposed to liave arisen from the coin- 
cidence of their appearance in Greece. Perhaps 
a similar coincidence of appearance in some 
part of Asia gave occasion to the story of the 
love of the rose and nightingale, so much cele- 
brated by the eastern ix>et8. See Dianthus. 
The times however of the appearance of vegeta- 
bles in the spring seem occasionally to be influ- 
enced by their acquired habits, as well as by 
their sensibility to heat : for the roots of pota- 
toes, onions, Sec. will germinate with much less 
heat in the spring than in the autumn ; as is 
easily observable where these roots are stored for 
nse ; and hence malt is best made in the spring. 
2d. The trains and roots brought from more 
southern latitudes germinate here sooner than 
those which are brought from more northern 
ones, owing to their acquired habits. FcMrdyce 
on Agriculture. Sd. It was observed by one of 
the scholars of Linneus, that the apple trees sent 
from hence to New England blossomed for a 
few years too early for that climate, and bore no 
firuit ; but afterwards learnt to accommodate 
themselves to their new situation. (Kalm*s 
Travels.) 4>di. The parts of animals become 
more sensible to heat arter having been previous- 
ly exposed to cold, as our hands glow on coming 
into the house after having held snow in them ; 
this seems to happen to vegetables ; for vines in 
grape-houses, which have been exposed to the 
winter's cold, will become forwarder and more 
vigorous than those which have l>een kept dur- 
hp|g the winter in the house. (Kennedy on 
Gardening.) This accounts for the very rapid 



Breath, gctttle Air ! from dKrab-Upts inqpart 
Thy balmy influence to my anguish*d heart; 
Thou, whose soft voice calls forth the tender 

blooms, 
Whose pencil paints them, and whtee breath 

perfumes; 
Oh chase the fiend of frost, with leaden mace 
Who seals in death-like sleep my hapless race ; 
Melt his hard heart, release his iron hand. 
And give my ivory p«tals to expand. 
So may each bud, that decks the brow »g 

spring, a^s 

Shed all its incense on thy wafting wing !*'— 
To her fond prayer propitious Zephyr yields, 
Sweejra on his sliding shell through azure fidds^ 
0*er her ffir mansion waves his whisperiia^ 

wand. 
And gives her ivory petals to expand ! 
Gives with new life her filial train to rise. 
And hail with kindling smiles the genial skies. 
So shines the nymph in beauty's blushing 

pride, 
When Zephyr vrafts her deep calash aside. 
Tears with rude kiss her bosom's gauxy veU,' 
And flings the fluttering kerchief to the gale. 940 
Sebright, the fblding canopy undrawn. 
Glides the gilt landau o'er the velvet lawn. 
Of beaux and belles displays the glitteriof 

throng. 
And soft airs fan them, as they rdl along. 

Where frowning Snowden bends his diszy 
brow 
O'er Conway, listening to the surge below ; 
Retiring Linchen climbs the topmost stone. 
And drinks the aerial solitude alone.— 



vegetation in the northern latitudes aftw Oi» 
solution of the snows. 

The increase of the irritability of plants ia 
respect to heat, after having heea previoiidy ex- 
posed to cold, is farther illustrated by an experi* 
ment of Dr. Walker's. He cut i^ertnres ii^ 
a birch-tree at different heights; and on tbe 
26th of March some of these apertures bled, or 
oozed with the sap- juice, whm the thermometer 
was at S9 ; which same apertures did not bleed 
on the ISth of March, wnen tiis thermometer 
was at 44). The reason of this I apprehend was, 
because on the night of the S5th the thermometer 
was as low as 34 ; where^ <m the night of Ae 
12th it was at 41 ; though the iuffenioos author 
ascribes it to another cause. Traas. of the 
Royal Soc of Edinburgh, v. I. p. UL ■'' 1. 

Lichen. 1. 847. Calcsreum. tAwmsmort. 
Clandestine marriage. This plant Wt^ first 
that vegetates on naked rocks, oovsriog Hum 
with a kind of tapestry, and draws its nourish- 
ment perhaps chiefly m»m the air ; after it per- 
ishes, earth mough is left for oth«r mosses to 
root themselves ; Mid after some ages a soE is 
produced sufficient for the growth of UMMre suc- 
culent and lanre vegetables. In this manner 
perhaps the whole earth has been gradually co- 
vered with v^etation, after it was ndsed out of 
the primeval ocean by subterraneous fires. 
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Bright ildM ti^B $iKn. iiiininnber*d o*er her head. 
And Uie cold moon-beam gildi her flinty bed ; 
WUk immd therifked rocks hoarse whirlwinds 

farcathe, 351 

Ani dark with thunder sail the clouds beneath. 
Hm tteepy path her pUghted swain pursues. 
And ti«cks her light step o*er the imprinted 

dews; 
Delimited Hymen gives bis torch to blaze, 
Winds round the crags, and lights the mazy 

ways ; 
fteds o*er their wecret yows his influence chaste 
Aud daoka with roses the admiring waste. 



High la the front of heaven when Sirioa 

gUres, 
And o'er Britannia shakes his fiery hail's : S60 
Whta no aiift shower descends, no dew distils. 
Her wave-worn channels dry, and mute her rills; 
Whea droopa the sickening herb, the blossom 

fiides. 



PIiAHTS* i^fj 

^'arm mid the rising steam the beauty glows, 
As blushes in a mist the dewy rose. 
With chemic mfawr &vour*d youths aloof 
Stain the white fleece, or stretch the tinted 

woof; 
0*er age*8 cheek the warmth of youth diffuse, 
Or deck the pale-ey*d nymph in roseate hues. 
So when Medea to exulting Greece 881 

From plunder*d Colchis bore the golden 

fleece; 
On the loud shore a magic pile she raised, 
The cauldron bubbled, aud the faggots blazed ; 
Pleased on the boiling wave old iEson swims. 
And feels new vigour stretch his swelling 

limbs; 



female. This plant Is cultivated in Ym large 
auantities for dying red. If mixed with the 
food of youne pigs or chickens, it colours their 
, bones red. If they are fed alternate fortnights, 
[glades ; j with a mixture of madder, and with their usual 
And paroh'd earth gapes beneath the withering food alone, their bones will consist of concentric 
-Wth languid step iidr Dypsaca retreats, I jjj^** «{ ^^^^^tj ^^S^^ Belchier. Phil. Trans. 

« FsU, g«Se dews !" the fainting nymph re- ' ^^'^ ^"^"""^ ^^^ "^"^ "^^^ ^^' ^'^^ PH''- 



peats, 
Seeks the low dell, and in the sultry shade 
Invokes in vain the Naiads to her aid. — 
Tout sylvan youths ify crystal goblets bear 
Ihe untested treasure to die grateful fiur ; 370 
Pleased Aram tlieir hands with modest grace she 

sips. 
And the cool wave reflects her coral lips. 

WiA nice selection modest Rubia blends 
Her vermil dyes, and o*er the cauldron bends ; 



pose of these experiments were found upon dis- 
section to have thinner galL Comment, de re- 
bus. Lipsise. This circumstance is w<Mrth £bm*- 
ther attention. The colouring materials of 
I vegetables, like those which serve the purpose of 
I tanning, varnishing, and the various medical pur- 
. poees, do not seem essential to the life of^the 

Slant ; but seem given it as a defence against the 
epredations of insects or other anunals, to 
whom these materials are nauseous or deleteri- 
ous. The colours of insects and many smaller 
animals contribute to conceal them from the 
lar^ ones which prey upon tiiem. Caterpillars 
which feed on leaves are generally green ; and 
earth-worms the colour of the earth which they 
inhabit ; butterflies which frequent flowers are 
floured like them ; small birds ni^ich frequent 
Djfptaout, 1. 86& TeaseL One female, and | hedges have greenish backs like the leaves, and 
four malea. There is a cup around every join*, : light coloured bellies Uke the sky, and are hence 
of die stem of this plant, which contains from a | less visible to the hawk, who passes under them 
neonful to half a pint of water ; and serves both ' jor over them. Those birds which are much 
ror the nntriment of the plant in dry seasons, amonflst flowers, as the goldfinch, (frioffUla car- 
and to prevent insects from creeping up to devour i duelis; are fumii^d with vivid colours. The lark, 
its aeea. See Silene. The tillandsla, or wild partridge, hare, are the colour of dry vegetables, 

on which thev rest. And frogs vary their 
colour with toe mud of the streams which 
they frequent ; and those which live on trees are 
green. Tisb, whidi are generally suspended in 



pine af tlie West Indies, has every leaf termin- 
atednear the stalk with a hollow bucket, which 
eentaina fWim half a pint to a quart of water. 
Dvm^er'a Voyage to Campeachv. Dr. Sloane _ 

Ukentloiis one kind of aloe Turnished with leaves, water, and swallows, wfiich are'gen^idly sus- 
ndildhy ysifA the wild pine and banana, hold nended in air, have their backs the colour of the 
water ; and thence affora necessary refreshment , distant ground, and their bellies of the sky. In 
to IraTcUers in hot coimtries. Nepenthes has a , die colder climates many of these become white 
bnoket far the same purpose at the end of every { during the existence of the snows. Hence there 
leafl Bnrm. ZevL 4S. 17. is apparent design in the colours of animals, 

Sttlpliium perloliatum has a cup round every whilst those of vegetables seem consequent to the 
jxAskX to reserve water after rain. It rises dur- other properties of the materials which possew 



11^ the aommer twelve or fourteen feet high on 
a Blender atom, which Is square, and thus is 
stmngar to resist the winds than if it had been 
made roond with the same quantity of materials. 
The most curious plant of this kind is the 
sanaoenia purpurea, which resembles the nym^ 
pllSM^ an aquatic plant, but catches so much 



them* 

Pleased on the boiling wave. 1. 385. Tlie story 
.of ^son becoming young, from the medicated 
bath of Med^ seems to hav^ been intended to 
teach the eflicacy of warm bathing in retarding 
the progress of old age. The words relaxation 
and bracingt which are generally thought expres- 



water in Its sesaile cup-like leaves, as to enable it sive of the effects of warm and cold bathing, are 

to live on land, a wonderAil wovlsion of nature ! mechanical terms, properly applied to drums or 

Syotenu Plant, a Re&ohard. Vol. II. p. 677. 1 strings ; but are only metaphors when applied 

Jitf^tti. 1. 8^ Madder. Four males and one ! to die effects of cold or worm bathipg on animal 

I 
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Through his thrlU'd nerves fcn^otten ardours 

dart, 
And wanner eddies circle round his heart ; 
With softer fires his kindling eye-baUs glow*, 
And darker tresses wanton round his brow. 890 

Where JaTa*8 isle, horizon'd with the floods. 
Lifts to the skies her canopy of woods ; 
Fleaaed Epidendra climbs the waving pines, 
And high in heaven the intrepid beauty shines. 
Gives to the tropic breeze her radiant hair, 
Drinks the bright shower, and feeds upon the air. 
Her brood delighted stretch their callow wings. 
As poised aloft their pendent cradle swings, 
Eye the warm sun, the spicy zephyr breathe, 
Ajxd gaze unenvious on the world beneath. 400 

As dash the waves on India's breezy strand. 
Her flush'd cheek press'd upon her lily hand, 
Vallisner sits ; up-tums her tearful eyes, 
Calls her lost lover, and upbraids the skies ; 
For him she breathes the silent sigh, forlorn, ' 
Each setting day; for him each rising mom.— 
*' Bright orbs, that light yon high ethereal 

plidn, 
Or bathe your radiant tresses in the main ; 
Pale moon, that silver*8t a'er night's sable 

brow ; 
For ye were witness to his parting vow ! 410 
Ye shelving rocks, dark waves, and sounding 

shore,— 
Ye echoed sweet the tender words he swore !— 
Can stars or seas the sails of love retain ? 
O guide my wanderer to my arms again !" 



bodies. The immediate cause of old age seems to 
reside in the inirritability of the finer ressels or 
parts of our system ; hence these cease to act, 
and collapse, or become homy or bony. The 
warm bath is peculiarly adapted to prevent these 
circumstances by its increasing our irritability, 
and by moistening and softening the skin, and 
the extremities of the finer vessels, which termi- 
nate in it. To those who are past the meridian 
of life, and have dry skins, and begin to be ema- 
ciated, the warm bath, for half an hour twice a 
week, I believe to be eminently serviceable in 
retarding the advances of age. 

JEpidendrumJlos aeris, 1. 893. Qf the class of 
gynandria, or feminine males. This parasite 
plant is found in Java, and is said to live on air 
without taking root in ihe trees on which it 
grows ; and its flowers^ resemble spiders. Syst. 
Veg. a Reichard. Vol. IV. p. 86. By this curi- 
ous similitude the bees and butterflies are sup- 
posed to be deterred from plundering the nec- 
taries. See Visca. 

VaUisneria. 1. 403. This extraordinary plant 
is of the class Two Houses. It is found in the 
East Indies, in Norway, and rarious parts of 
Italy. Lin. Spec. Plant. They have their roots 
at the bottom of the Rhone ; the flowers of the 
female plant float on the surface of the water, 
and are furnished with an elastic spiral stalk, \ 
which extends or contracts as the water rises 
and fallf ; this rise or fall, from the rapid de- 



Her buoyant skiff intrepid Ulva guides, 
And seeks her lord amid the trackless tides , 
Her secret vows the Cyprian Queen approves, 
And hovering halcyons guard her infant-loves ; 
Each in his floating cradle round they throng, 
And dimpling ocean bears the fleet ak»ig.— 4iSQ 



scent of the river, and the mountain torrent: 
which flow into it, often amounts to many fee 
in a few hours. The flowers of the male plaa 
are produced under water, and as soon as thel 
farina, or dust, is mature, they detach, them, 
selves from the plant, and rise to the surface 
continue to flourish, and are wafted by the air 
or borne by the currents to the female flowers. 
In this resembling those tribes of insects, wheri 
the males at certain seasons acquire wings, bul 
not the females, as ants, coccus, lampyris, pha- 
Isena, brumata, llchanella. These nude flowers 
are in such numbers, though very minute, u 
frequently to cover the surface oi the river Ut 
considerable extent. See Families of Planto, 
translated from Linneus, p. 677. 

Ulva, 1. 415. Clandestine marriage. This 
kind of sea- weed is buoyed up by bladders of air, 
which are formed in the duplicatures of its 
leaves, and forms immense floating fields of 
v^etation ; the young ones, branching out from 
the larger ones, and borne on similar little air* 
vessels. It is also found in the warm baths of 
Patavia, where the leaves are formed into curi- 
ous cells or labyrinths for the purpose of floating 
on the water. See Ulva labyrinthi-formis, Lin. 
Spec Plant. The air contained in these cdls 
was found by Dr. Priestley to be sometimes 
purer than common air, and sometimes len 
pure ; the air bladders of fish seem to be similar 
organs, and serve to render them buoyant in the 
water. In some of these, as in the cod and 
haddock, a red membrane, consisttinff of a great 
number of leaves or duplicatui*es, is round widi- 
in the air-bag, which probably secretes this air 
from the blood of the animal. (Monro. PhysioL 
of Fish, p. 28. ) To determine whether thu air, 
when first separated from the blood of Ae ani- 
mal or plant, be dephlogisticated air, is wwrtby 
inquiry. The bladder-sena (colutea) and Uad- 
der-nut (staphyleea) have their seed-yeaseb dis- 
tended with air ; the ketmia has the upper j<^t 
of the stem immediately under the receptadeof 
the fiower much distended with air ; these seem 
to be analogous to the air-vessel at the broad end 
of the eggy and may probably become less pars 
as the seed ripens ; some, which I tried, had the 
purity of the surrounding atmosphere. The air 
at the broad end of the ^g is probably an Mgan 
serving the purpose of respiration to the young 
chick, some of whose vessds are spread upon it 
like a placenta, or permeate it. many are of 
opinion that even the placenta of the human 
fetus, and cotyledons ofquadrupeds, are respir- 
atory organs rather than nutritious <meB. 

The air in the hollow stems of grasses, and of 
some umbelliferous plants, bears anal<^ to the 
air in the quills, and in some of the hones of 
birds ; supplying the place of the pith, which 
shrivels up after it has performed its office of 
protruding the yoimg stem or feather. Some of 
these cavities of the bones are said to communi- 
cate with the lungs in birds. Phil. Trans. 

The air-bladders of fish are nicely adapted to 
their intended purpose ; for though they render 
them buoyant near the surfiioe without the i»- 
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Hiiu o'er the wvrw, which gently bend and 

sweU, 
FairGahtaa steers her silver shell ; 
Her playful ddiphlns stretch the silken rein, 
Hear her sweet yoioe^ and glide along the 

main. 
Ab roand the wild meandering coast she moves 
By gushhig rills, rude diffis, and nodding 



groves 



[locks, 
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EaeAi^by her pine the wood-nymphs wave their 
Aad wondering Naiads peep amid the rocks ! 
Reised trains of mermaids rise from ooral 

ceUs; 
Admiring tritons sound their twisted shells ; 4S0 
Charm*d o*er the car pursuing Cupids sweep, 
Xlieir ODOW-white pinions twinkling in the 
And, as the lustre of her eye she turns, [deep ; 
Soft sighs the -gale, and amorous Ocean bums. 

On Dove's green brink the fair Tremella 
stood. 
And view*d her playful image in the flood ; 



iNNir of using their fins, yet, when they rest at 
neater depths, they are no inconvenience, as the 
mcreased pressure of the water condenses the 
lir which they contain into less space. Thus, 
if aeoiic or bladder of air was immersed a very 
ireat depth in the ocean, it would be so much 
eompressed, as to become specifically as heavy as 
flie water, and would remain there. It is pro- 
bable the unfortunate Mr. Day, who was 
drowned in a diving-ship of his own constinic- 
tion, miscarried from not attending to this cir- 
cmiMtance : it is probable the quantity of air he 
took down with him, if he descended much lower 
Aan he expected, was condensed into so small a 
■paee as not to render the ship buoyant when he 
endeavoured to ascend. 

TremeUa, 1. 4S5. Clandestine marriage. I 
have fireqaently observed fungusses of this genus 
on eld rails and on the ground to become a trans- 
parent jelly, after they had been frozen in au- 
tumnal mornings ; which is a cm'ious property, 
and distinguishes them from some otner v^e- 
table mucOage ; for I have observed that the 
parte, made by boiling wheat-flour in water, 
eeases to be adhesive aiter having been frozen. 
I Rispected that the tremella nostoc, or star- 
geUy, also had been thus produced; but have 
rinee been weU informed, that the tremella nos- 
toc is a mucilage 'voided by herons after they 
have eaten frogs ; hence it has the appearance of 
having been pressed through a hole ; and limbs 
of fro^ are said sometimes to be found amongst 
it ; it IS always seen upon plains, or by the sides 
of water, places which herons genei*aUy fre- 
quent. 

Some of the fungusses are so acrid, that a drop 
of their juice blisters the tongue ; others intoxi- 
cate those who eat them. The Ostiacksin Siberia 
use them for the latter purpose ; one fungus of 
the species aja^aricus muscarum, eaten raw, or the 
decoction of^three of them, produces intoxic^F- 
tion for 12 or 16 hours. History of Russia, V. 
I. Nichols. 1780. As all acrid plants become 
Jess so, If exposed to a boiling heat, it is probable 
the common mushroom may sometimes disagree 
from not being sufficiently stewed. The Os- 



THE FIiANTS. i^ 

To each rude rock, lone dell, and echoing 

grove 
Sung the sweet sorrows of her secret love. 488 
" Oh, stay !"— return !— along the sounding 
shore 4^ 

Cried the sad Naiads,— she retnm'd no more !— 
Now girt with clouds the sullen evening fVown*d, 
And withering £ums swept along the ground ; 
The misty moon withdrew her homed light. 
And sunk with hesper in the skirt of night ; 
No dim electric streams,' fthe northern daWn) 
With meek effulgence quivered o*er the lawn ; 
No star benignant shot one transient ray 
To guide or light the wanderer on her way. 
Round the dark crags the murmuring whirl- 
winds blow, 449 

Woods groan above, and waters roar below ; 
As o'er the steeps with pausing foot she moves, 
The pitying Dryads shriek amid their groves. 
She flie»— she stops — she pants — l^he looks be- 
hind. 

And hears a demon howl in every wind. 

—As the bleak blast unfurls her' fluttering vest. 

Cold beats the snow upon her shuddering breast ; 

Through her numb*d limbs the chill sensations 
dart. 

And the keen ice-bolt trembles at her heart. 

" I sink, I fall ! oh, help me, help !" she cries. 

Her stiffening tongue the unfurnish'd sound 
denies ; 460 

Tear after tear adown her cheek succeeds, 

And pearls of ice bestrew the glittering meads ; 

Congealing snows her lingering feet surround ; 

Arrest her flight, and root her to the ground ; 

With'suppliant arms she pours the silent prayer ; 

Her suppliant arms hang crystal in the air ; 

Pellucid films her shivering neck overspread, 

Seal her mute lips, and silver o*er her head ; 

Veil her pale bosom, glaze her liffced hands, 469 

And i^ined in ice the beauteous statue stands. 
•»— Dove's azure nymphs on each revolving 
year 

For fair Tremella shed the tender tear ; 

With rush-wove crowns in sad procession move. 

And sound the sorrowing sheU to hapless love.' 



>^ 



tiacks blister their skin by a fungus found on 
birch-trees; and use the agaricus officin. for 
soap. lb. 

There was a dispute whether the fungusses 
should be classed in the animal or vegetable de- 
partment. Their animal taste in cookery, and 
their animal smell when burnt, together with 
their tendency to putrefaction, insomuch that 
the phallus impudicus has gained the name of 
stink-horn ; and lasUy, their growing and con- 
tinuing healthy without light, as the licoperdon 
tuber or truffle, and the fungus vinosus or mucor 
in dark cellars, and the esculent mushrooms on 
beds covered thick with straw, would seem to 
show that they approach towao^ the animals, 
or make a kind of isthmus connecting the two 
mighty kingQoms of animal and of v^etable 
nature. 
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Here paoied tlu M«sey-^-«cro88 the darken'd 

pole, 
JMil the dim doud% the echouig thunders r»U ; 
The iiwpib]iii^ wood-nympM^ as the tempest 

lowersi 
Le«d the gay goddess to their iomMt bowen ; 
Hang the mut^ lyre the laurel shade beneathf 
And round her temples bind the myrtle 

wreath. 480 

— Now the light swallow with her idry brood 
Skims the green ibeadow, and the dimpled 

flood; 



THE PlaflllTS* 

Loud shrieks the lone thrush from J 

thorn, 
Th* alarmed beetle sounds his bugle li 
Each pendent qnder winds with flngi 
His ravdl^d clue, and climbs along th« 
Gay gnomes in glittering circles «taa< 
Beneath a spreading mushroom's fret< 
Swift bees returning seek their waxei 
And sylphs ding quivering in the lUy 
Through the still air descend the genii 
And pearly rain-drops deck tiie 

flowers. 



INTERLUDE. 



BeoheBer. Youk yenes, Mr. Botanist, ooniisC 
tfjmre descripHon ; I hope there is tense in the 
Dotes. 

Poet. I am only a florrer-painter, or occarion- 
ftUj attempt a landscape ; and leave the human 
Agwe, whh the subjects of history, to abler 
artists. 

B. It is well to know what subjects are xHth- 
in the Umits of your pencil ; many bare failed 
of sneeeSB from the want of this self-knowledge. 
But pray tell me, what is the essential difference 
between poetry and prose? Is it solely the 
■adedy or measure of the language ? 

P. I think not solely ; for some proee has Its 
melody ; and even measure. And good verses, 
wdl spoken in a language unknown to the 
iHssrer, are not easily to be distinguifdied from 
Sood prose. 

B, Is it the sublimity, beauty, or novelty of 
the sentiments ? 

P. Not so ; for sublime sentiments are oft-en 
better expre s se d in prose. Thus when Warwick, 
Ui one of the plays of Shakspeare, is left wound- 
ed on tlie field after the loss of the battle, and 
his friend says to him, ** O, could you but fly !** 
what can be more sublime than his answer, 
** Why then, I would not fly.'* ' No measure of 
verse, I imagine, could add dignity to this senti- 
ttieDt. And it would be easy to select examples 
•f the beautiful or new from prose writers, 
wMch, I BUffoee, no measure of verse could 
improve. 

B» In what then consists the essential diiSer- 
ence between poetry and prose ? 

P. Next to tl|e measure of the language, the 
principal distinction appears to me to consist in 
tliis : that poetry admits of but few words ex- 
pressive of very abstracted idea^ whereas prose 
•bounds with them. And as our ideas derived 
horn visible objects are more distinct than those 
derived iVom the objectv of our other senses, the 
words expressive of these ideas belonging to 
vision make up the principal part of poetic lan- 
guage. That is, the poet writes principally to 
the eye ; the pro^-writer tiseii mote abstracted 



terms. Mr. Pope has written a bad verae in the 
Windsor Forest : 

" And Keonet swift fnr silTer eeU renowf^d/* 

The word renown*d does not represent the idea 
of a visible object to the mind, and is thence 
prosaic But change this line thus : 

" And Kemiet swift, where sflver graylings f»l<fy,*' 

and it becomes ]^try, because the scenery is 
then brought before the eye. 

B. This may be done in prose. 

P. And when it is done in a single word, it 
animates the prose ; so it is more agreeable to 
read in Mr. Gibbon's History— « Germany was 
at this time overshadowed with extensive for- 
ests;" than ** Germany was at this time^ffof 
extensive forests. *' But where this mode of ex- 
pression occurs too frequently, the prose ap- 
proaches to poetry ; and in graver works, where 
we expect to be instructed rather than amused, 
it becomes tedious and impertinent. Some 
parts of Mr. Burke's eloquent orations become 
intricate and enervated by superfluity of poetio 
ornament; which quantity of ornament Would 
have been i^^reeable in a poem, where much 
ornament is expected. 

B. Is then the office of poetry only to amuse ? 

P. The muses are young ladies; we expect 
to see them dressed ; though nOt like some Mo- 
dern beauties, with so much gauze and feadier, 
that " the lady herself is the least part of her." 
There are, however, didactic pieces of poetry, 
which are much admired, as the Georgics of 
Vii^l, Mason's EngUah Garden, Hayley's 
Epistles; nevertheless science is best ddivered 
in prose, as its mode of reasoning is from stricter 
analogies than metaphors or similies. 

B. Do not personifications and all^ories dis- 
tinguish poetry ? 

P. Hiese are other arts of bringing otjects 
before the eye ; or of expressing sentiments in 
the language of vision ; and are indeed better 
suited to the pen than the pencil. 

B, That ifr strange, when you have just said 
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they are used to bring their objects before the 
eye. 

P In poetry the personification or allegoric 
figure is generally indistinct, and therefore does 
not strike us so forcibly as to make us attend to 
its improbability; but in painting, the figures 
being all much more distinct, their improbability 
becomes apparent, and seizes our attention to it. 
Thus the person of Concealment is very indis- 
tinct, and therefore does not compel us to attend 
to its improbability, in the following beautiful 
lines of Shakespeare : 



It 



She nerer told her love ; 



But let Concealment, like a worm i' tb' bud, 
Feed on her damask cheek."— • 

But in these lines below, the person of Reason 
obtrudes itself into our company, and becomes 
disagreeable by its distinctness, and consequent 
improbability : 

" To Reason I flew, and ii^eated her aid. 

Who paused on my case, and each circumftance 

weigVd ; 
Then grarely replied in return to my prayor, 
That Hebe was fairest of all that were fair. 
Thatfs a trnth, replied I, I're no need to be tanght, 
I came to yon. Reason, to find oat a fault. 
If thafs all, says Reason, return as you came, 
To find fault widi Hebe would forfeit my name." 

Allegoric figures are on this accowat in gen- 
eral less manageable in painting and in statuary 
than in poetry ; and can seldom be introduced 
in the two former arts in company with natural 
figures, as is evident from the ridiculous effect 
of many of the paintings of Reubens in the 
Luxemburgh gallery ; and for this reason, be- 
cause their improbability becomes more striking, 
when there are the figures of real persons by 
their side to compare them with. 

Mrs. Angelica Kauffman, well apprised of 
this circumstance, has introduced no mortal fi- 
gures amongst her Cupids and her Graces. And 
the great Roubiliac, in his unrivalled monument 
of Time and Fame struggling for the trophy of 
General Wade, has only hung up a medallion 
of the head of the hero of the piece. There are, 
however, some allegoric figures, which we have 
so often heard described or seen delineated, that 
we almost forget that they do not esdst in com- 
mon life ; and thence view them without asto- 
nishment ; as the figures of the heathen my- 
thology, of angels, devils, death, and time; 
and almost, believe them to be realities, even 
when they are mixed with representations 
of the natural forms of man. Whence I con- 
clude, that a certain degreee of probability is ne- 
cessary to prevent us from revolting with dis- 
taste from unnatural images; unless we are 
otherwise so much interested in the contem- 
plation of them as not to perceive their improba^ 
bllity. 



B. Is this reasoning about degrees of profNu 
bility just?— -When Sir Joshua Reynolds, who 
is unequalled both in the theory and practice of 
his art, and who is a great master of the pen as 
well as the pencil, has asserted in a discourse 
delivered to the Royal Academy, December 11, 
1786, that *' the higher styles of painting, like the 
higher kinds of the drama, do not aim at any 
thing Uke deception; or have any expectation 
that the spectators should think the events there 
represented are really passing before them." 
And he then accuses Mr. Fielding of bad judg- 
ment, when he attempts to compliment Mr. 
Garrick in one of his novels, by introducing an 
ignorant man, mistaking the representation of a 
scene in Hamlet for a reality; and thinks, be- 
cause he was an ignorant man, he was less lia- 
ble to make such a mistake. • 

P. It is a metaphysical question, and re- 
quires more attention than Sir Joahua has be- 
stowed upon it. — You will allow that we are 
perfectly deceived in our dreams : and that even 
in our waking reveries, we are oflten so much 
absorbed in the contemplation ci what passes in 
our imaginations, that for a while we do not 
attend to the lapse of time, or to our own locali- 
ty ; and thus suffer a similar kind of deception 
as in our dreams. That is, we believe things 
present before our eyes, which are not so. 

There are two circumstances whieh oontijbute 
to this complete deception in our dreams. First, 
because in sleep the organs of sense are closed 
or inert, and hence the trains of ideas associated 
in our imaginations are never interrupted or 
dissevered by the irritations of external objects, 
and cannot therefore be contrasted with our 
sensations. On this account, tiiough we are 
affected ^iih a variety of passions in our dreams, 
as anger, love, joy, yet we never experience sur- 
prise—For surprise is only produced when any 
external irritations suddenly obtrude themselves, 
and dissever our passing trains of ideas. 

Secondly, because in sleep there is a total sus- 
pension of our voluntary power, both over the 
muscles of our bodies, and the ideas of our 
minds ; for we neither walk about, nor reason 
in complete sleep. Hence, as the trains of our 
ideas are passing in our imaginations in dreams, 
we cannot compare them with our previous 
knowledge of things, as we do in our waking 
hours; for this is a voluntary exertion, and thu9 
we cannot perceive their incongruity. 

Thus we are deprived in sleep of tiie only two 
means by which we can distinguish the trains of 
ideas passing in our imaginations, from those 
excited by our sensations ; and are led by their 
vivacity to believe them to belong to the latter. 
For the vivacity of these trains of ideas, passing 
in the imagination, is greatly increased by the 
causes above mentioned; that is, by their not 
being disturbed or dissevered, either by the ap- 
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pulses of external bodies, as in surprise; «irby greater noTelty he Is likely to produce; if he 

rises ahoTe nature, he produces the sublime; 
and beauty is probably a selection and new com- 
bination of her most agreeable parts. Your- 



our Toluntary exertions in comparing them with 
our prerious knowledge of things, as in reason- 
ing upon them. 

J?. Now to apply. 

P. When by the art of the painter or poet a 
train of ideas is suggested to our imaginations, 
which interests us so much by the pain or pleas- 
ure it affords, that we cease to attend to the ir- 
ritations of common external objects, and cease 
also to use any Toluntary efforts to compare 
these interesting trains of ideas with our previ- 
ous- knowledge of things, a complete reverie is 
prodiioed : during which timfe, however short, 
if it be but for a moment, the objects themselves 
appear to exist before us. This, I think, has 
been called by an ingenious critic, " the ideal 
presence*' of such objects. (Elements of Criti- 
cism by Lord Kames.) And in respect to the 
compliment intended by Mr. Fielding to Mr. 
Garridc, it would seem that an ignorant rustic 
at the play of Hamlet, who has some previous 
belief in the appearance of ghosts, would sooner 
be liable to fell into a reverie, and continue in it 
'loiiger« than one who possessed more knowledge 
of the real nature of things, and had a greater 
fiacility of exercising .his reason. 

B, It must reqiiire great art in the painter or 
poet to produce this kind of deception ? 

P, The matter must be interesting from its 
sublimity, beauty, or novelty ; this is the scien- 
tific part ; and the art consists in bringing these 
distinctly before the eye, so as to produce (as 
above mentioned) the ideal presence of the ob- 
ject, in which the great Shakspeare particularly 
excels. 

B. Then it is not of any consequence whether 
the representations correspond wHh nature ? 

P. Not if they so much interest the reader or 
spectator as to induce the reverie above describ- 
ed. Nature may be seen In the maiiiLetrplaee^ or 
at the card table; but we expeet something 
more than this in the play-house or picfeiire-reem. 
The further the artist recedes from nature, the 



self will be sensible of the truth of this doctrine, 
by recollecting over in your mind the wprks of 
three of our celebrated artists. Sir Joshua Rey- 
nolds has introduced sublimity even into his 
portraits; we admire the. representation of per- 
sons, whose reality we should have passed by 
unnoticed. Mrs. Angelica Kauffman attracts 
our eyes with beauty, which I suppose no where 
exists ; certainly few Grecian faces are seen in 
this country. And the daring pencil of Fuseli 
transports us beyond the boundaries of nature, 
and ravishes us with the charm of the most in- 
teresting novelty. And Shakspeare, who ex- 
cels in all these together, so far captivates the 
spectator, as to make him unmindful of every 
kind of violation of time, place, or existence. 
As at the first appearance of the ghost of Ham- 
let, " his ear must be dull as the fat weed which 
roots itself on Lethe*s brink," who can attend 
to the improbability of the exhibition. So in 
many scenes of the tempest we perpetually be- 
lieve the action passing before our eyes, and re- 
lapse with somewhat of distaste into common 
life at the intervals of the representation. 

JB. I suppose a poet of less ability would fin4 
such great machinery difficult and cumbersome 
to manage ? 

P. Just so, we should be shocked at the ap- 
parent improbabilities. As in the gardens of a 
Sicilian nobleman, described in Mr. £rydone's 
and in Mr. Swinbum*s travels, there are said 
to be six hundred statues of imaginary monstei's, 
which so disgust the spectators, that the state 
had once a serious design of destroying them ; 
and yet the very ipaprobable monsters in Ovid's 
metameri^oMs have entertained the world for 
many centuries. 

JB. Hie monsters in your Botanic Garden, I 
hope, are of the latter kin0 ? 

P. The candid reader .musjtdetennine. 
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Again the goddess strikes the golden lyre. 
And tunes to wilder notes the warbling wire ; 
With soft suspended step attention moves, 
And silence hovers o'er the listening groves ; 
Orb within orb the charmed audience throng, 
And the green vault reverberates the song. 

" Breathe soft, ye gales!** the fair Carlina 
cries, 
" Bear on broad wings your votress to the skies. 
How sweetly mutable yon orient hues, 9 

As mom*8 fair hand her opening roses strews ; 
How bright, when iris blending many a ray. 
Binds in embroider*d wreath the brow of day ; 
Soft, when the pendant moon with lustres pale 
0*er heaven's blue arch imfurls her milky veil ; 
'While from the north long threads of silver 

light 
Dart on swift shuttles o'er the tissued night ! 



Carlina, 1. 7. Carline Thistle. Of the class 
confederate miQes. The seeds of this and of manv 
other plants of the same class are furnished with 
a plume, hy which .admirable mechanism they 
perform long aerial journeys, crossing lakes and 
deserts, and. are thus disseminated far from the 
original plants, and have much the appearance of 
a shuttlecock as they fly. The wings are of dif- 
ferent construction, some being like a divergent 
tuft of hairs, others are branched like feathers, 
some are elevated from the crown of the seed by 
a slender foot-stalk, which gives them a very 
elegant appearance, others sit immediately on 
the crovm of the seed. 

Nature has many other curious vegetable con- 
trivances for the dispersion of seeds : see note on 
Helianthus. But perhaps hone of them has more 
the appearance of design than'the admirable ap- 
paratus of tillandsia for this purpose. This 
plant grows on the branches of trees, like the 
misletue, and never on the ground ; the seeds are 
furnished with many long threads on their 
crowns ; which, as they are driven forwards by 
the winds, wrap round the arms of trees, and 
thus hold them fast till they v^etate. Tliis is very 
analogous to the migration ofspiders on the gos- 
samer, who are said to attach themselves to the 
end of a long thread, and rise thus to the tops 
of trees or buildings, as the accidental breezes 
carry them. 



Breathe soft, ye zephyrs ! hear my fervent 

sighs. 
Bear on broad wings your votress to the skies!" 
—Plume over plume in long divergent lines 
On whale-bone ribs the fair mechanic joins ; 80 
Inlays with eider down the silken strings. 
And weaves in wide expanse Dtedalian wings; 
Round her bold sons the waving pennons binds, 
And walks with angel-step upon the winds. 

So on the shoreless air the intrepid Gaul 
Launch'd the vast concave of his buoyant balL— 
Journeying on high, the silken castle glides 
Bright as- a meteor through the azure tides; 
O'er towns, and towers, and temples, wins its 



way, 



29 



Or mounts sublime, and gilds the vault of day. 
Silent with upturn'd eyes unbreathing crowds . 
Pursue the floating wonder to the clouds ; 
And, flush'd with transport or benumb'd with 

fear. 
Watch, as it rises, the diminish'd sphere. 
— Now less and less — and now a speck is seen ;— 
And now the fleeting rack obtrudes between ! 
With bended knees, raised arms, and suf^liant 

brows,' 
To every shrine they breathe their mingled vows. 
. " Save him, ye Saints ! who o'er the good pre- 
side; 
Bear him ye winds ! ye stars benignant ! guide." 
— The calm philosopher in ether sails, 41 

Views broader stars, and breathes in porer 

gales ; 
Sees, like a map, in many a waving line 
Round earth's blue plains her lucid water 

shine; 
Sees at his feet the forky lightnings glow, 
And hears innocuous thunders roar below, 
— Rise, great Mongolflier ! urge thy ventnroiu 

flight 
High o'er the moon's pale ice-reflected light ; 
High o'er the pearly star, whose beamy hoi'n 
Hangs in the east, gay harbinger of mom ; 50 
Leave the red eye of Mars on rapid wing, 
Jove's silver guards, and Saturn's crystal ring ; 
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le fair b«nnw, whiih, issuing from afw, 
thnevr luslrea round the Georgiao »Mt; 
fith Krong oan the Son'* ntlnictlye 

'kling zodiac, and the milky zone ; 
eadlong coineU with increMlng forte 
I other aTBtemi bend llwir blazing 

Ca«iape her chair wlthdrswa, 
the Bear retracW hia thtfgj paws ; 60 
T the north thf golden orb ahall roll, 
te eternal round the wondering peie. 
rising from the southern mtiln, 
>ith new etara the blue etberta] plain ; 
'During beams tbe mariiier protects, 
bold courae, which tint it stcer'd, di- 



jeaa of (be wovf, fair Lina flings 
ig sbutlle through the dancing atringa ; 
w hndder'd weft with flowery dye«, 
Bt tbe reeds, the pedaij fall and rise ; 70 
m the beam the lengtlu of warp un- 

cfl bDd nod tbe maHy wwghlB behind' 
ly her labours, from the fertile aoil 
1 lela clothed the bsnka of NUe; 
Arachne with her riral loom 
odeaerved a melancholy doom. — 
T-nympha vrith dewy Angers tit^ne 
my flax, and atretch the flbre-Iine ; 
ddying Ihreada from rapid splodles 
red. 



ice texture of their snowy dress, 

artists, and the art approTe, 

Ji honey'd words the tale of lova. 
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His ponderoua oars to slender spindles tnma. 
And poun o'er massy wheels hia foamy umsi 
With playful charma her hoary lover wins, 91 
And wields tils trident, — while tbe Monarch 

—First with nice eyeemerging Nalada cull 
FVom leathery pods tbe ict*'*^'^ wool ; 
With wiry t«Mh revolva^ eardM release 
The tangled knots, and amooth the ravell'd 

Next move* the irm hand with fingers One, 
Comba tbe wide card, and form* the eternal 



Slow, with soft lips, the whiriing can acqui 
The tender akeina, and wraps in rising spires 
With quicken'd pace lucceuax roUen mi 
And these retain, and tbcae extend the rtwe ,- 
Then fly the spoles, tbe rapid oites glow, 
And alowly circumvolvea tbe labouring wheel 
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beloT 



UbefoFf 



. The cotton- 



tar appeared in Caaalope'a chair in 1572. 
I'a ConatructioD of the Heavens. Phil. 
/. 75. p. S6fi, 

, L 67. Fiai. Five malea and flie fe- 
lt was first found on the banks of the 
be Lnum iusitaoioum, or Portugal flax, 
oales : see the note on Curcuma, leis 
to invent spinning and weaving ; man- 
ore that time were clothed with the 
inlmals. The table of Arachne was to 
ent this new art of spinning and weai 



UuTLen 



s the web of 



io. 1.87, Goasyplura. The cotton plant. 
Iver Derwent, near Matlock, Id Dtrby- 
r Richard AJrkwright baa erected hia 



many Inge 

wool is first picked from tbe pods r ^ 

women. It is then carded hj ct/lrndricnl corrfi, 
which move against each other, with different 
Telocitlea. It ia taken from these by an inm 
hand or Mimb, which has a motion airaiiar to 
that of Bcralchini, and Ukes tbe wool off the 
cards longitudin^y in respect to tbe fibres or 
staple, prudncing a continued line loosely coher- 
ing, cBlIed tbe roK or rwmg. This ruve, yet 
very lootely twisted, is then received or drawn 
into ^ whirling cannuteTt and is roiled by the cen- 
trifugal force in spiral Un« within itilielng yat 
loo tender for the eplndle. It la (hen iwaaed 
between Iw jiao-i or roSert; the aecond pair 
moving fiister than {he SnI eloiuale the thread 
mtb greater eqoaiity than can be done by the 
band 1 and it u then twisted on spoles or bob- 
bins. 

The great fertility of the cotton-plant in these 
tine fleiUe threads, while those from flax, hemp, 
and nettles, or from the bark of the cnuiberry. 
tree, require a previous pntretaction of the paren- 
chymatous substance, and much mechanical la- 
bour, and afterwards bleaching, renders this 
plant of great Imporianea to the world. And 
since Sir Richard Arkwrigbfa ingenious ma- 
chine has not only greatly atibrevlated and elm- 
pllfledlhe labourainlart of ceding and apinnlng 

aUncea better than can Im done by band, i( ii 

Cbable that theciotbing of this small seed will 
ome tbe principal clothing of mankind ; 
thoueh animal wool and alHt may be preferable 
in c<3der climates, as they are more Impcrlret 

Hmerging fi^nadi. L 93. 

Carport, h^ eann fucau't^?«^ " 

Vir. Otawg. IV. 334. 
CmKnu, Paptfraa. I. 105. Three males, one 
female. Tbalrafof (his plant was first used foe 



IS6 laOVBS OF 

—The storied pyramid, tbe laurel*d bust, 
Tlie tropliied arch had crumbled into dust ; 
The sacred symbol, and the epic song, 
(Unlcnown the diaracter, foi^got the tongue,) 110 
With each unoonqner'd chief, or sainted maid, 
Sunk undistinguished in oblivion's shade. 
Sad o'er the scattered ruins Genius sigh'd. 
And infant Arts but leam'd to lisp and died. 
Till to astonish'd realms Papyra taught 
To paint in mystic colours sound and thought. 
With wisdom's voice to print the page sublime, 
And mark in adamant the steps of time. 
^^J^ree favour'd youths her soft attention share, 
The fond disciples of the studious Fair, 120 

Hear her sweet voice, the golden process prove ; 
Gaze, as they learn ; and, as th^ listen, love. 
The first from Alpha^to Omega joins 
The letter'd tribes along the level lines ; 
Weighs with nice ear the vowel, liquid, surd. 
And breaks in syllables the volant word. 
Then forms the next upon the marshal'd plain 
In deepening ranks his dexterous cypher-train ; 
And counts, as wheel the decimating bands. 
The dews of ^gypt, or Arabia's sands. ISO 
And then the third on four concordant lines 
Prints the lone crotchet, and the quaver joins ; 
Marks the gay trill, the solemn pause in- 
scribes. 
And parts with bars the undulating tribes. 



paper, whence the word paper ; and leaf, or foli- 
um, for a fold of a book. Afterwards the bark 
of a species of mulberry was used ; whence Hber 
signines a book, and the bark of a tree. Before 
the invention (rf* letters mankind may be said to 
have been perpetually in their infancy, as the 
arts of one age or country generally cued with 
their inventors. Whence arose the policy, 
which still continues in Hindostan, of obliging 
the son to practise the profession of his father. 
After the discovery of letters, the facts of Astro- 
nomy and Chemistry became recorded in writ- 
ten language, though the ancient hieroglyphic 
characters tor the Janets and metals continue in 
use at this day. The antiquity of the invention 
of music, of astronomical observations, and the 
manufacture of gold and iron, are recorded in 
Scripture. 

Aoout twenty letters, ten cyphers, and seven 
crotchets, represent by their numerous combin- 
ations aiJl our ideas and sensations ! the musical 
characters are probi^ly arrived at their perfec- 
tion, unless emphasis, and tone, and swell, could 
be expressed, as well as note and time. Charles 
the Twelfth, of Sweden, had a design to have 
introduced a numeration by squares, instead of 
by decimation, which might have served the 
purposes of philosophy better than the present 
mode, which is said to be of Arabic invention. 
The alphabet is yet in a very imperfect state ; 
perhaps seventeen letters could express all the 
simple sounds in the European languages. In 
Cliina they have not yet learned to divide their 
words into syllables, and are thence necessitated 
to employ many thousand characters ; it is 
fcaid above eighty thousand. It is to be wished, 
in this ingenious age, that the European nations 
would accord to reform our alphabet. 



. {Canto II. 

Pleased round her cane- wov« throng the i^ 

planding crowd < 
Clapp'd their rude hands, their swarthy fors- 

heads bow'd ; 
With loud aedaim " apresentGed !" they cried, 
" A present God !" rebellowing alHMrecr replied. 
Then peal'd at intervals with mingled swell 
The echoing harp, shrill darlon, horn, and 

sheU; 140 

While Bards eestatic, bending o'er the lyre, 
Struck deeper chords, and wing'd the seof 

with fire. 
Then mark'd astronomers with keener eyes 
The moon's refulgent journey through the skies; 
Watch'd the swift comets urge their blazing cars. 
And weigh'd €he sun with his revolving stars. 
High raised the chemists their hermetic wands, 
(And changing forms obey'd their waving 

hands,) 
Her treasured gold from earth's deep ehamben 

tore. 
Or fused and harden'd her dialybeate ore. 150 
All with bent knee frt>m fidr Pap yr a daim 
Wove by her hands the wreath of deatUets fame 
—Exulting- Genius crown'd his darling cbild, 
The young Arts olasp'd her knecsy ai»d Virtue 

smiled. 

So now Delany forms her mimic bowen. 
Her paper foliage, and her silken flowers; 
Her virgin train the tender scissars ply. 
Vein the green leaf, the purple petal dye : 
Round wiry stems the flaacen tendril bendi. 
Moss creeps below, and waxen fruit impends. 160 
Cold Winter views amid his realms oi snow 
Delany's vegetable statues blow ; 
Smooths his stern brow, delays his hoary wing, 
And eyes with wonder all the blooms of spring. 

So now Delany, 1. 155. Mrs. Delany ba^ 
finished nine hundred and seventy accurate and 
elegant representations of different vegetables 
with the parts of their flowers, fructiflcatUm, &c. 
according with the classification of Unneus, in 
what she terms paper mosaic. She b^;an this 
work at the a^e of 74, when her sight would no 
longer serve her to paint, in which dbe much 
excelled : between her age of 74 and 82, at which 
time her eyes quite failM her, she executed the 
curious hortus siccus above mentioned, which I 
suppose contains a greater number <^plaBts than 
were ever befcve drawn from tibe life by anyone 
person. Her method consisted in pl^ii»g the 
leaves of each plant with the petals, aiMl aU the 
other parts of the flowers on coloured p^^* 
and cutting them with scissars aoouratdv to the 
natural size and form, and then pasting tnem on 
a dark around ; the effect of wnidi is wonder- 
ful, and their accuracv less liable to fallacy than 
drawings. She is at tnis time (17^) In her 69th 
year, with all the powers of a fine understanding 
still unimpaired. 1 am informed another very in- 
genious lady, Mrs. North, is constructing a 
similar hortus siccus, or pajper-garden ; which 
she executes on a ground or veUum with such 
elegant taste and scientific accuracy, that it can- 
not fail to become a work of inestimable value. 
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The gentle L^wanoy Nymphsea fair, 
And bright Calendula with golden hair, 
Watch with nice eye the earth's diurnal way, 
Marking her solar and sidereal day. 
Her slow mutation, said her varying clime 169 
And trace with mimic art the march of Time ; 
Round his light foot a magic chain they fling. 
And count the quick vibrations of his wingi— 
First in its brazen cell reluctant roU*d 
Bends the dark spring in many a steely fold. 
On spiral brass is stretched the wiry thong, 
Tooth urges ^tooth, and wheel drives wheel 

along; 
In diamond-eyes the polished axles flow, 
Smooth slides the hand, the balance pants 

below. 
Round tiie white circlet in relievo bold 
A Serpent twines his scaly length in gold ; 180 
And brightly pencil'd on the enamel'd sphere 
Live the fair trophies of the passing year, 
i— Here 2ime*s huge fingers grasp his giant mace, 
And dash {voud Superstition from her base ; 



Lapsana, Nymphtea alba, Calendula. 1. 165. 
And many other flowers clo^e and open their pe- 
tals at certain hours of the day ; and thus consti- 
tute what Linneus calls the Horo]<^e, or watch 
of Flora. He enmnerates 46 flowers, which 
possess this kind of sensibility. I shall mention 
a few of them with their respective hours of 
rising and setting, as Linneus terms them. He 
divides them into meteoric flowers, which less 
accurately observe the hour of unfolding, but are 
expanded so<mer or later, according to the cloudi- 
ness, moisture, or pressure of the* atmosphere. 
2d. Tropical flowers open in the morning, and 
dose before evening every day ; but the hour of 
the expanding bea>mes earlier or later, as the 
length of the day increases or decreases. Sdly. 
JEqtttnoctial flowers, which open at a certain and 
exact hour of the day, and for the most part 
dose ^t another determinate hour. 

Hence the horologe or watch of Flora is formed 
from numerous plants, of which the following 
are those most common in this country. Leon- 
todon taraxacum, dandelion, opens at 5—6, 
doses at 8—9. Hieracium pilosello, mouse-ear 
bawkweed, opens at 8, closes at 2. Sonchus 
bevis, smooth sowthfstle, at 5 and at 11 — 12. 
Laetuca sativa, cultivated lettice, at 7 and 10. 
Tn^popogon luteum, ydlow goatsbeard, at 3 — 5 
and at 9^10. Lapsana, nipplewort, at 5—6 and 
at lO— 1. NymphaBa alba, white water lily, at 
7 and fi. Papaver nudicaule, naked poppy, at 
5 and at 7. Hemerocallis fulva, tawny day- 
lily, at 5 and at 7 — 8. Convolvulus, at 5—6. 
ludva, mallow, at 9—10 and at 1. Arenaria 
purpurea, purple sandwort, at 9 — 10 and at 2—^. 
Anagallis, pimpernel, at 7 — 8. Portulaca hor- 
tenids, garden pui-slain, at 9 — 10, and at 11 — 12. 
Dianthns prokfer, proliferous pink, at 8 and at 
I. Cicfaoreum, succory^ at 4—5. Hypochse- 
ris, at 6—7, and at 4—^. Crepis, at 4—5, and 
at 10 — 11. Picris, at 4—5, and at 12. Calen- 
dula field, at 9, and at 3. Calendula African, at 
7, and at S— 4. 

As these observations were probably made in 
the botanic gardens at Upsal, they must require 
farther attention to suit them to our climate. 
See Stillingfleet's Calendar of Flora. 
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Rend her strong towers and gorgeoos tones, and 

shed 
The crumbling fragments round her guilty head. 
There the gay Hours, whom wreaths of roses deck. 
Lead their y<mng trains amid the cimibrous 

wreck. 
And, slowly purpling o*er the mighty waste. 
Plant the fair growths of science and of taste. 
While each light Moment, as it dances by 191 
With feathery foot and pleasure-twinkling eye. 
Feeds from its baby-hand, with many a kiss. 
The callow nestlings of domestic bliss. 

As yon gay clouds, which canopy the skies. 
Change their thin forms, and losetheir lucid dyes; 
So the soft bloom of beauty's vernal eharms 
Fades in our eyes, and withers in our arms. 
—Bright as the silvery plume, or pearly shell. 
The snow-white rose, or lily*s virgin bell, 200 
The fair Helleboras attractive shone^ 
Warm*d every sage, and every shepherd won.-» 
Round the gay sisters press the enamour' d ban4s^ 
And seek with soft solicitude their hands. 
—Erewhile how changed ! — in dim suffusion lies 
The glance divine, that lightenM in their eyes ; 
Cold are those lips, where smiles seductive hung. 
And the weak accents linger on their tongue ; 
Each roseate feature fades to livid green- 
s—Disgust with face averted shuts the scene. 210 

So from his gorgeous throne, which awed the 

world. 
The mighty monarch of Assyria hurlM, 
Sojoum*d with brutes beneath the midnight 

storm. 
Changed by avenging Heaven in mind and f9rm. 
—Prone to the earth he bends his brow superb. 
Crops the young floret and the bladed herb ; 
LoUs his red tongue, and from the reedy side 
Of slow Euphrates laps the muddy tide. 
Long eagle plumes his arching neck invest. 
Steal round his arms, and dasp his sharpened 

breast ; 220 

Dark brinded hairs, in bristling ranks, behind, 
Rise o*er his back, and rustle In the wind ; 
Clothe his lank sides,his shrivel'd limbs surround. 
And human hands with talons print the ground. 
Silent in shining troops the courtier-throng 
Pursue their monarch, as he crawls along ; 

HeUeberus. 1. 201. Many males, many fe- 
males. The helleborus niger, or Christmas rose, 
has a large beautiful white flower, adorned with 
a circle of tubular two lipped nectaries. After 
impregnation the flower undergoes a remarkable 
change, the nectaries drop on, but the white 
corol remains, and gradually becomes quite green. 
This curious metamorphose of the corol, when 
the nectaries fall ofi^, seems to show that the 
white juices of the corol were before carried to 
the nectaries, for the purpose of producing 
honey ; because when these nectaries tall off, no 
more of the white juice is secreted in the corol, 
but it becomes green, and degenerates into a 
calyx. See note on Lonicera. The nectaiy of 
the tropseolum, garden nasturtion, is a coloured 
horn growing from the calyx. 
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£*en beauty pleads In yain with smiles and 

tears, 
Nor flattery's self can pierce Ms pendant ears. 

Two sister-nymphs to Ganges* flowery brink 
Bend their light steps, the lucid water drink, 230 
Wind through the dewy rice, and nodding canes, 
( As eight black eunuchs guard the sacred plains). 
With playful malice watch the scaly l>rood, 
And shower the inebriate berries on the flood, i— 
Stay in your crystal chambers, silver tribes ! 
Turn your bright eyes, and shun the dangerous 

bribes; 
The tramell'd net with less destruction sweeps 
Your curling shallows, and your azure deeps ; 
With less deceit, the gilded fly beneath, 239 
Lurks the fell hook unseen, — to taste is death ! 
i— Dim your slow eyes, and dull your pearly 

coat, 
Drunk on the waves your languid forms shall 

float. 
On useless fins in giddy circles play. 
And herons and otters seize you for their prey.— 

So, when the saint from Padua*s graceless 
land 
In silent anguish sought the barren strand. 
High on the shattered beech sublime he stood, 
Still'd with his waving arm the babbling flood ; 
« Toman's dull ear,'* he cried, ** I call in vain, 
Hear me, ye scaly tenants of the main !"— 250 
Misshapen seals approach in circling flocks, 
In dusky mail the tortoise climbs the rocks, 
Torpedoes, sharks, rays, porpus, dolphins, pour 
Their twinkling squadrons round the glittering 

shore ; 
With tangled fins, behind, huge phocse glide. 
And whales and grampi swell the distant tide. 
Then kneel'd the hoary seer, to Heaven ad- 

dress'd 
His fiery eyes, and smote his sounding breast ; 
" Bless ye the Lord," with thundering voice he 

cried, 
" Bless ye the Lord!" the bending shores re- 
plied ; 260 
The winds and waters caught the sacred word. 
And mingling echoes shouted " Bless the Lord ! " 
The listening shoals the quick contagion feel, 
Pant on the floods, inebriate with their zeal, 
Ope their wide jaws, and bow their slimy 

heads. 
And dash with frantic fins their foamy beds. 



Ttuo sister-n^nphs. 1. 229. Menlspermum, 
cocculus. Indian berry. Two houses, twelve 
males. In the female flower there are two 
styles and eight filaments without anthers on 
their summits ; which ^re called by Linneus 
eunuchs. See the note on Curcuma. The beixy 
intoxicates fish. Saint Anthony of Padua, when 
the people refused to hear him, preached to the 
fish, and converted them. Addison's Travels in 
Italy. 



THE PULliTS. [CMun, 

Sofa'd on silk, amid hercharm-buUttoweri, 
Her meads of asphodel, and amaranth bowers, 
Where sleep and silence guard the sofit abodes, 
In sullen apathy Papaver nods. S70 

Faint o'er her couch in scintillating streams 
Pass the thin forms of fMicy and of dreams ; 
Froze by inchantment on the velvet ground, 
Fair youths and beauteous ladies glitter round ; 
On crystal pedestals they seem to sigh. 
Bend the meek knee, and lift the imploring eye. 
—And now the sorceress bares her shrrvel'd 

hand, 
And circles thrice in air her ebon wand ; 
Flush'd with new life descending stataes talk, 
The pliant marble softening as they walk ; 280 
With deeper sobs reviving lovers breathe. 
Fair bosoms rise, and soft hearts pant beneath ; 
With warmer lips relenting damsels speak. 
And kindling blushes tinge the Parian cheek ; 
To viewless lutes aerial voices sing. 
And hovering loves are heard on rustling wing, 
i— She waves her wand again .'—fresh horrors 
seize [freeze; 

Their stiflening limbs, their vital currents 
By each cold nymph her marble lover lies, 
And iron slumbers seal their glassy eyes. 290 
So with his dread Caduceus Hermes led 
From the dark regions of the imprison'd dead, 
Or drove in silent shoals the lingering train 
To night's dull shore, and Pluto's drear}' reign. 

So with her waving pencil Crewe conunands 
The realms of taste, and fancy's fairy lands ; 
Calls up with magic voice the shapes, that 

sleep 
In earth's dark bosom or unfathom'd deep ; 
That shrined in air on viewless wings aspire, 
Or blazing bathe in elemental fire. 900 

As with nice touch her plastic hand she moves, 
Rise the fine forms of beauties, graces, loves; 
Kneel to the fair inchantress, smile or sigh, 
And fade or flourish, as she turns her eye. 



Papaver, 1. 270. Poppy. Mlmy males, manv 
feihales. The plants of^this class are^Ednaost aU 
of them poisonous ; the finest opium is procured- 
by wounding the heads of lai^e poppies with a 
three-edged knife, and tying musde-ediells to 
them to catch the drops. In small quantities it 
exhilarates the mind, raises Uie passions, and in- 
vigorates the body : in large ones it is succeeded 
by intoxication, languor, stupor, and death. It 
is customary in India for a messenger to travel 
above a hundred miles without rest or food, ac- 
cept an appropriated bit of opium for hinoself, 
and a larger one for his horse at certain stages. 
The emaciated and decrepid appearance, with 
the ridiculous and idiotic gestures, of the opium- 
eatera in Constantinople is well described in the 
Memoirs of Baron de Tott. 

So with her waving pencil. 1. 295. Alluding to 
the many beautiful paintings by Miss Emma 
Crewe, to whom the author is indebted for the 
very elegant frontispiece, where Flora, at play 
with Cupid, is loading him with garden-tools. 
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Ista, rival of the rosy dawn, 
r light choir, and trod the dewy lawn ; 
ith rude melody the new-hom May, 
!d yet in April's lap she lay. 



I. 



I yon hlaze of orient sky, 

[\fay ! thy radiant form unfold, 310 

hy hlue voluptuous eye, 

ave thy shadowy locks of gold. 

II. 

the fragrant zephyrs hlow, 
ie descends the sunny shower ; 
in softer murmurs flow, 
'ighter blossoms gem the bower. 

III. 

"aces dress'd in flowery wreaths, 
ptoe Joys their hands combine ; 
'e his sweet contagion breathes, 
ughing dances round thy shrine. 820 

IV. 

ith new life the glittering throngs 
vering fin and rustling wing 
i join their votive songs, 
ill thee. Goddess of the Spring," 

green brinks of Severn's oozy bed, 

eful rings, her sprightly troops she led ; 

)'d before, where Eudness shades the 

uead, 

7 with glowing lips his sevenfold reed ; 

abdaniferus. 1. 305. Many males, one 
The petals of this beautiful and fra- 
ub, as well as of the CEnothera, tree- 
, and others, continue expanded but a 
8, falling off about noon, or soon after, 
!athep. The most beautiful flowers of 
bus grandiflorus (see Cerea) iare of 
\kOTt duration, but have their existence 
;ht. And the flowers of the Hibiscus 
Eure said to continue but a single hour, 
tship between the males and females in 
Ten might be easily watched ; the males 
) approach and recede from the females 
y. The flowers of the Hibiscus sinensis, 
rose, live in the West Indies, their na- 
ite, but one day ; but have this remark- 
»e^ty, they are white at their first ex- 
then change to deep red, and become 
they decay. 

im or resin of this fragrant veeetable is 
from extensive underwoods of it in the 
\ singular contrivance. Long leathern 
re tied to poles and cords, and drawn 
tops of these shrubs about noon ; which 
set the dust of the anthers, which ad- 
;he leather, and is occasionally scraped 
lis in some degree is the manner imi- 
which the bee collects on his thighs and 
same material for the construction of 
s. 
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Emerging Naiads swell'd the Jocund strain, 329 
And aped with mimio step the dancing train.—* 
« I faint, 1 fall !'*— <i/7ioon the beauty cried, 
" Weep o'er my tomb, ye nymphs !**-^ind sunk 

and died, 
i— Thus, when white Winter o*er the shivering 

dime 
Drives the still snow, or showers the silver rime; 
As the lone shepherd o'er the dazzling rocks 
Prints his steep step, and guides his vagrant 

flocks; 
Views the green holly veil'd in net-work nice, 
Her vermil clusters twinkling in the ice ; 
Admires the lucid vales, and slumbering flood. 
Suspended (^taracts, and crystal woods, 340 
Transparent towns, with seas of milk between, 
And eyes with transport the refulgent scene : 
If breaks the sunshine o'er the spangled trees. 
Or flits on tepid wing the western breeze. 
In liquid dews descends the transient glare, 
And all the glittering pageant melts in air. 

Where Andes hides his cloud- wreath'd crest in 

snow. 
And roots his base on burning sands below ; 
Cinchona, fairest of Peruvian maids, 
To health's bright goddess in the breezy glades 
On Quito's temperate plain an altar rear'd, 351 
Trill'd the loud hymn, the solemn prayer pre- 

ferr'd : 
Each balmy bud she culled, and honey'd flower. 
And hung with fragrant wreaths the sacred 

bower ; 
Each pearly sea she search'd, and sparkling mine. 
And plied their treasures on the gorgeous shrine ; 
Her suppliant voice for sickening Loxa raised. 
Sweet breathed the gale, and bright the censor 

blazed. 
" —Divine Hygeia ! on thy votaries bend 
Thy angel- looks, oh, hear us, and defend ! 360 
While streaming o'er the night with baleful 

glare 
The star of Autumn rays his misty hair ; 
Fierce from his iens the giant Ague springs, 
And wrapp'd in fogs descends on vampire wings; 
Before, with shuddering limbs, cold Tremor 

reels. 
And Fever's burning nostril dogs his heels ; 
Loud claps the grinning fiend his iron hands. 
Stamps with black hoof, and shouts along the 

lands; 

Severtfold reed, 1. 328. The sevenfold reed, 
with which Pan is frequently described, seems 
to indicate that he was the inventor of the mu- 
sical gamut. 

Cinchona, 1. 349. Peruvian bark-tree. Five 
males, and one female. Several of these trees 
were felled for other purposes into a lake, when 
an epidemic fever of a very mortal kind pre- 
vailed at Loxa in Peiii, and the woodmen, acci- 
dentally drinking the water, were cured ; and 
thus were discovered the virtues of thU famous 
drug. 
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Withers the damask chedi, unnerree the strong. 
And drives with scorpien-lash the sh r ie k i ng 
tlirong. 870 

Oh, goddess ! en thy kneeling votaries bend 
Thy angel-looks, oh, hear us, and defend!" 
— Hygela, leaning from the bless'd abodes. 
The crystal mansions of the inmunrtal gods. 
Saw the sad nymph uplift her dewy -eyes. 
Spread her wUte arms, and breathe her fervid 

sigh; 
Call'd to her fiilr associates. Youth and Joy, 
And shot all radiant lAnrough the gfllttering sky; 
Loose waved behind her golden train of hair, ^ 
Her sapphire mantle swam diffused in air. SBO 
O'er the grey matted moss, and pansied sod. 
With step sublime the glowing goddess trod. 
Gilt with her beamy eye the conscious shade. 
And with her smile celestial bless'd the maid. 
** Come to my arms, with seraph voice the 

cries. 
Thy vows are heard, benignant nymph ! arise; 
Where yon aspiring trunks fantastic wreath 
Their mingled roots, and drink ^e rill beneath, 
Yield to the biting axe thy sacred wood. 
And strew the bitter fddiage on the flood.*' 890 
In silent homage bow'd the blushing maid,— 
Five youUis athletic hasten to her aid. 
O'er the -sear'd hills re-echoing strides resound. 
And headlong forests thunder on the ground. 
Round the dark roots, rent bark, and shatter'd 

boughs. 
From ocherous beds the swelling fountain flows ; 
With streams austere its winding margin laves, 
And pours from vale to vale its dusky waves. 
-—As the pale squadrons, bending o'er the brink, 
.Viewwitli a sigh their alter'd forms, and drink; 
Slow-ebbing life with refluent crimson breaks 
O'er their wan lips, and paints their haggard 
cheeks : 40S 

Through each fine nei*ve rekindling transports 
dart, [heart. 

Light the r^uick eye, and swell the exulting 
—Thus Israel's heaven-taught chief o'er track- 
less sands 
Lred to the sultry rock his murmuring bands. 
Bright o'er his brows the forky radiance blazed. 
And high in air the rpd divine he raised.— 
Wide yawns the cliff !— amid the thirsty throng 
Rush the redundant waves, and shine along ; 
With gourds, and iheUs, and helmets, press 
the bands, ^ 411 

Ope their parch'd b'ps, and spread their eager 
hands, [shower, 

Snatch their pale infants to the exuberant 
Kneel on the shatter'd rock, and* bless the Al- 
mighty Power. 

Bolster'd with down, amid a thousand wants. 
Pale dropsy rears his bloated form, and pants; 
« Quench me, ye cool peUucid rills !" he cries, 
Wetb his parch'd tongue, and i-oUs his hoUow 
eyes. 
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So bends tormented Tantalus to drink. 
While from hia Hps the refluent wafeen ahriak ; 
Again the rising stream his boaom laves, 421 
And thirst oonaomea him, 'mid eirounflimt 

waves. 

i— Divine Hygeia, from the bending sky 
Descending, listois to his pieraog cry ; 
Assumes bright Digitalis* dress and air. 
Her ruby cheek, white neck, and raven hair; 
Four youths protect her firom the oircKng throng, 
And like the nymph the goddess steps along.— 
O'er him she waves her serpent- wreathed wand, 
Cheers with her voice, and raisea with hor hand, 
Warms with rekindling bloom his visage wan, 
And charms the shapeless monster into man. 4SSi 

So when contagion with mephltic breath 

And wither'd famine urged the work of death ; 

Marseilles* good Bishop, London's generous 

Mayor, {prayer. 

With food and faith^ with mediciiie and widi 



Digitalis, 1. 425. Of the class twopowers. 
Four males, one female. Foxglove. The effect 
of this plant in that kind of dropsy, which is 
termed anasarca, where the l^s and tlugfas are 
much swelled, attended with great difficulty of 
breathing. Is truly astonishing. In the ascites 
accompanied with anasarca of people past flie 
meridian of life, it will also sometimes succeed. 
The method of administering it requires some 
caution, as it is liable, in greater doeee, to indnte 
very violent and debilitating sickness, "whicbcon- 
tinues one or two days, during which time the 
dropsical collection, however, disappears. One 
large spoonful, or half an ounce, of the foUowing 
decoction, given twice a day, will generally suc- 
ceed in a few days. But in more robust people, 
one large spoonful every two hours, tiU four 
spoonfids are taken, or till sickness occurs, will 
evacuate the dropsical swellings with greater 
certainty, but is liable to operate more vi<^ently. 
Boil four ounces of the fresh leaves of purple 
foxglove (which leaves may be had at all seasons 
of the year) from two pints of water to twelve 
ounces; add to the strained liquor, while yet 
warm, three ounces of rectified «pirit of wine. 
A theory of the effects of tliis medicine, with 
many successful cases, may be seen in a pam]^ 
let, called, " Experiments on Mucilaginous and 
Purulent Matter," published by Dr.Darwin, in 
1780. 

Marseilles* go6d Bishop, 1. 485. In the year 
17S0 and 1723, the plafue made dreadful havock 
at Marseilles ; at which time the Bishop was in- 
defiitigable in the execution of his pastoral office, 
visiting, relieving, encouraging, and absolving 
the sick with extreme tenda*ne8s ; and thoiieh 
perpetually exposed to the infection, like Sir 
John Lawrence, mentioned below, they both are 
said to have escaped the disease. 

London* s generous Mayor, 1.485. During the 
great plague at London in the year 1665, Sir 
John Lawrence, the then Lord May<nr, contin- 
ued the whole time in the city ; heard complaints 
and redressed them ; enforced the wisest r^ula- 
ti<ms then known, and saw them executed. The 
day afto* the disease was known with certainty 
to be the plague, above 40,000 servants were di»- 



r^mio II.] 



IX>VSS OF THE PIiANxs. 



161 



Raised the weak head, and 8tay*d the parthig 

sigh, 
Or withnew life relumed the swimming eye. — 
•-And now, Philanthropy ! thy rays divine 
Dart round the globe from Zembla to the Line ; 
0*er each dark prison plays the cheering light. 
Like northern lustres o'er the vault of night.-* 
From realm to realm, with cross or crescent 

crown'd, 443 

Where'er mankind and misery are found, 
O'er burning sands, deep waves, or wilds of 

snow. 
Thy Howard journeying seeks the house of wo. 
Down many a winding step to dungeons dank, 
Where anguish wails aloud, and fetters clank j^ 
to caves bestrew'd with many a mouldering 

bone, 
And cells, whose echoes only learn to groan ; 4S0 
Where no kind bars a whispering friend disclose, 
No sunbeam enters, and no zephyr blows, 
be treads, inemulous of fame or wealth, 
infuse of toil, and prodigal Of health, 
With soft assuasive eloquence expands 
iPbWet's rigid heart, and opes his denehing 

hands; 



toiMMd, and turned into the streets to perish, for 
OS one wonld receive them into their houses ; 
aid the villages near London di'ove them away 
1HI& ]^t6h-forks and fire-arms. Sir John Law- 
MiCS supported them all, as well as the needy 
triiD were side, at first by expending his owh 
^ntnns, till subscriptions could be solicited and 
reoaved fh>m all parts of the nation. Journal 
\fi^ Ftague-year, 



Leads stem-eyed Justice to the dai. domains. 

If not to sever, to relax the chains ; 

Or guides awaken'd Mercy through the gloom, 

And shows the prison, sister to the tomb 1^— 460 

Gives to her babes the self-devoted wife. 

To her fond husband liberty and life !•— 

i— The spirits of the good, who bend from high 

Wide o'er these earthly scenes their partial eye. 

When first, array'd in Virtue's purest robe. 

They saw her Howard traversing the globe, 

Saw round his brows her sun-like glory blaze 

In arrowy circles of unwearied rays ; 

Mistook a mortal for an angel-guest, 40d 

And ask'd what seraph-foot the earth imprest. 

-^Onward he moves !*—Disease and Death 

retire. 
And murmiuring Demons hate him, and ad»- 

mire." 

Here paused the Goddess— on Hygeia's shrine 
Obsequious Gnomes repose the l}n*e divine ; 
Descending Sylphs relax the trembling strings, 
And catch the rain-drops on their shadowy 

wings. 
—And now her vase a modest Naiad fills 
With liquid crystal fiom her pebbly rills ; 
Piles the dry cedar round her silver -urn, 
(Bright climbs the blaze, the cracldiDg feggots 

bum,) 4^ 

CuUs the green herb of China's envy'd boWers, 
In gaudy cups the streaming treasure potirs ; 
And, sweetly smiling, 'on her bended |tnefe 
Presents the fragrant quintessence of t* < 
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Btcktdter. Thx mongten of your Botanic 
Garden art as surprising as the bulls with brazen 
feety and the fire-breathing dragons, which 
guarded the Hesperian fruit ; yet are they not 
disgusting, nor mischievous : and in the manner 
you have chained them together in your exhibi- 
tion, they succeed each other amusingly enough, 
like prints of the London Cries, wrapped upon 
rollers, with a glass before them. In ifhlB at 
least they resemble the monsters in Ovid*s Me- 
tamorphoses; but your similes, I suppose, are 
Homeric? 

Poet* The great bard well understood how to 
suike use of this kind of ornament in epic poetry. 
He brings his valiant heroes into the field with 
much parade, and sets them a fighting with great 
fury i and then, after a few thrusts and parries, 
he introduces a long string of similes. t)uring 
this the battle is suppose to continue : and thus 
the time necessary for the action is gained in our 
imaginations; and a degree of probability pro- 
^fciced, which contributes to the temporary de- 
ilption or reverie of the reader. 

Bat the similes of Homer have another agree- 
able characteristic ; they do not quadrate, or go 
upon all fours (as it is called), like the more 
formal similes of some modem writers ; any one 
reseoibling feature seems to be with him a suffi- 
cient esiaise for the introduction of this kind of 
digression ; he then proceeds to deliver some 
Agreeable poetry on this new subject, and thus 
Converts every simile into a kind of short 
episode. 

B, Then a simile should not very accurately 
resemble the subject ? 

P. No ; it would then become aphiloitophical 
analogy, it would be ratiocination instead of 
poetry : it need only so far resemble the subject, 
as poetry itself ought to resemble nature. It 
should have so much sublimity, beauty, or nov- 
elty, as to interest the reader ; and should be ex- 
pressed in pictures^e language, so as to bring 
the scenery before his eye; and should lastly 
bear so much veri-similitude as not to awaken him 
by the violence of improbability or incongruity. 



B, May not the reverie of the reader be dis- 
sipated or disturbed by disagreeable images be- 
ing presented to his imagination, as well as by 
improbable or incongruous ones ? 

P. Certainly ; he will endeavour to rouse him- 
self from a disagreeable reverie, as ftt>m the 
night-mare. And from this may be discovered 
the line of boundary between the tragic and the 
horrid ; which line, however, will veer a little 
this way or that, according to the prevailing 
manners of the age or country, and the peculiar 
association of ideas, or idiosyncrasy of mind, of 
individuals. For instance, if an artist should 
represent the death of an oflScer in battle by 
showing a little blood on the bosom of his shirt, 
as if a bullet had there penetrated, the dying 
figure would affect the beholder with pity; and 
if fortitude was at the same time egqa-nsed in 
his countenance, admiration would be added to 
our pity. On the contrary, if the artist should 
choose to represent his thigh as shot away by a 
cannon ball, and should exhibitth e bleeding flesh 
and shattered bone of the stump, the picture 
would introduce into our minds ideas from a 
butcher's shop, or a surgeon's operation room, 
and we should turn from it with disgust. So if 
characters were brought upon the stage with 
their limbs disjointed by torturing instruments, 
and the floor covered with clotted blood and 
scattered brains, our theatric reverie would be 
destroyed by disgust, and we should leave the 
playhouse with detestation. 

The painters have been more guilty in this 
respect than the poets ; the cruelty of Apollo in 
flaying Marsyas alive is a favourite subject with 
the ancient artists : and the tortures of expiring 
martyrs have disgraced the modem ones. It re- 
quires little genius to exhibit the muscles in con- 
vulsive action either by the pencil or the chisel, 
because the interstices are deep, and the lines 
strongly defined : but those tender gradations oF 
muscular action, which constitute the graceful 
attitudes of the body, are difficult to conceive or 
to execute, except by a inaster of nice discern- 
ment and cultivated taste. 
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S. Bjr what definition would yoa distinguish 
the Horrid from the Tragic ? 

P. I suppose the latter consists of distress at- 
tended with pity, which is said to be allied to 
Love, the most agreeable of all our passions ; and 
the former in distress, accompanied with disgust, 
which is allied to Hate, and is one of our most 
disagreeable sensations. Hence, when horrid 
scenes of cruelty are represented in pictures, we 
wish to disbelieve their existence, and voluntari- 
ly exert ourselves to escape from the deception : 
whereas the bitter cup of true Tragedy is min- 
gled with some sweet consolatory drops, which 
endear our tears, and we continue to contem- 
plate the interesting delusion with a delight, 
which is not easy to explain. 

B. Has not this been explained by Lucretius, 
where he describes a shipwreck ; and says, the 
^ectators receive jdeasure from feeling them- 
sdves safe on land ? and by Akenside, in his 
beaatilul poem on the Pleasures of Imagination, 
who ascribes it to our finding objects for the due 
exertion of our passions ? 

P. We must not confound our sensations at 
the contemplation of real misery with those, 
which we experience at the scenical representa- 
tions of tragedy. The spectators of a shipwreck 
may be attracted by the dignity and novelty of 
the object ; and firofti these may be said to re- 
euTO pleasure ; but not from the distress of the 
sufferers. An ingenious writer who has criticis- 
ed this dialogue in the English Review for Au- 
gusty 1789^ adds, that one great source of our 
pleasure from scenical distress arises from our, 
at the same time, generally contemplating one 
of die noUest objects of nature, that of Virtue 
triumphttut over diflSculty and oppression, or 
iupportiDg its votary under ever suffering : or 



where tfais does not occur, that our minds 
relieved by the Justice of some rignal punish- 
ment awaiting the delinquent. But, beddes 
this, at the exhibition of a good tragedy, we 
are not only amused by the dignity, and novelty, 
and beauty, of the objects before us; but, if 
any distressful circumstance occur too forcibly 
for our sensibility, we can yoluntarily exert 
ourselves, and recollect, that the scenery is not 
real : and thus not only the pain, which we had 
received from the apparent distress, is lessened, 
but a new source of pleasure is open to us, dmi- 
lar to that which we frequently have fdt on 
awaldng from a distressful dream ; we are glad 
that it is not true. We are at the same tinio 
unwilling to relinquish the pleasure whidi we 
receive from the other interesting circumstances 
of the drama ; and on that account quickly per- 
mit ourselves to relapse into the delusion ; and 
thus alternately believe and disbelieve, ahnoet 
every moment, the existence of die objects repre- 
sented before us. 

B, Have those two sovereigns of poetic land. 
Homer and Shakspeare, kept their works en^ 
tirely free from the horrid ?— or even yourself in' 
your third Canto ? 

P. The descriptions of the mangled carcases 
of the companions of Ulysses, in the cave of Po- 
lypheme, is in this respect certainly objectiona- 
ble, as is well observed by Scaliger. And in 
the play of Titus Andronicus, if that was writ- 
ten by Shakspeare (which from its internal evi- 
dence I think very improbable,) there are many 
horrid and disgustful circumstances. The fol- 
lowing Canto is submitted to the candour of the 
critical reader, to whose opinion I shall submit 
•in silenj^e. 



THE 



LOVES OF THE PLANTS* 



CANTO III. 



Ak9 now the Godde« aouiMb her sUv^r shell, 
Aq4 afaakea with deeper tones the enchanted 
dell ; [teurs, 

Pale, round her grassy throne^ hedew*d with 
Flit the thin forms of Sorrows, and of Fears ; 
Soft Sighs responsive whisper to the chords, 
And Indignations half-unsheatk their swords. 

'< Thrice round the graye Cirona prints her 

trefekd, [dead ; 

And cluuits the nnmhecs, which disturb the 



Circaa. L7. Enchanters Nightshade. Two 
males, one female. It was much celebrated in 
the mysteries of witdticraft, and for the purpose 
of raising the devil, as its name imports. It 
grows amid the mouldering bones and decayed 
coffins in the ruinous vaults of Sleaford church 
in Lincolnshire. The superstitious ceremonies 
or histories belonging to some vegetables have 
been truly ridiculous ; thus the Druids^ are said 
to ^ve cropped the misletoe with a golden axe 
or sickle; and the bryony, or mandrake, was 
said to utter a scream when its root was drawn 
from the ground; and that the animal which 
drew it up became diseased and soon died : on 
which account, when it was wanted for the pur- 
pose of medicine, it was usual to loosen and re- 
move the earth about the root, and. then to tie it 
by means of a cord to a dog's tail, who was 
whipped to pull it up, and was then supposed to 
suiFer for the impiety of the action. And even 
at this day bits of dried root of peony are rubbed 
smooth, and strung, and sold under the name of 
Anodyne necklaces, and tied round the necks of 
children, to facilitate the growth of their teeth ! 
Add to this, that in Price's History of Cornwall, 
a book published about ten years ago, the Virga 
divinatoria, or divining rod, has a degree of 
credit given to it. This rod is of hazel, or other 
light wood, and held horizontally in the hand, 
and is said to bow towards the ore whenever the 
conjuror walks over a mine. A very few years 
ago, in France, and even in England, another 
kind of divining rod has been used to discover 
jprings of water in a similar manner, and gained 
some credit. And in this very year, there were 
many in France, and 'some m England, who 



Shakes o'er the holy earth her ^aUe plii^Mh 
Waves her dread wand^ and strikes the 9(Mr§ 

tomb ! iQ 

—Pale shoot the stars across the tvouhled nif|tV 
The tim'rous mo<m withhold^ her coxvi$^w 

light; , ^ 

Shrill scream the *fainish*d hi^ts, and ^hlT^riag 

owls, 
And loud and long the dog of nudni^t howl*^ 
■—Then yawns the bursting ground !— ^tcK> » n^ 

obscene 
Rise on broad wings, and hail th? baleful quem; 
Each with dire gi4n salutes the potent wand. 
And leads the sorceress with his sooty: hain4 ; 16 
On¥ir«grd they glide, where sheds the sicl^y^w 
O'er many a mouldering bone its uightlj ^wi 
, The ponderous portals of the church unh^ry?- 
Hoarse on their hinge the ponderous pcHctalajiir; 
As through the coloured glass the mooiiirbiaA 

faUs, 
Huge shapdess spectres quiver on the walls ; 
Low murmurs creep along the hollow ground. 
And to each step the pealing aisles resound ; 
By glimmering lamps, protecting saints among. 
The shrines all trembling as they pass along. 
O'er the still choir with hideous laugh they 

move, 
(Fiends yell below, and angels weep aboye !) 80 
Their impious march to God's high altar bend. 
With feet impure the sacred steps ascend ; 
With wine unbless'd the holy chalice stain, 
Assume the mitre, and the cope profane : 
To heaven their eyes in mock devotion throw 
And to the cross with horrid muinma*y bow ; 
Adjure by mimic rites the powers above. 
And plight alternate their Satanic love. 



underwent an enchantment without any divin- 
ing rod at all, and believed themselves to be af- 
fected by an invisible agent, whith the enchan- 
ter called Animal Magnetism ! 



Cmito W.] 



IK>VBS OF 



Av9im^ ye Vuljpr ! firom her sacred grovfs 
l^ith maniao st^ the Pythian Laura moTee ; 
Full of the god her labouring bosom sighs, 41 
Foam on her lipsj, and fury in her eyes. 
Strong writhe her limbs, her. wild dishevell*d 

hair 
Starta from her laurel- wreath, and swims In air. 
ii^hile twenty Priests the goigeous shrine sur- 

rsund, 
Z!inctured with ephods, and with garlands 

crowned, 
Zlontendiug hosts and trembling nations wait, 
rhe firm immutablo behe»ts of Fate ; 
—She ^»eaks in thunder from her golden throne 
i¥ith words unwiWd, and wisdom not her own. 

So on his Nightmiffe through the evening ifog 
^lits the s^uab Fiend o*er fen, and lajce, and 
bog ; [pressed, 

Secifca aonie love-wilder'd maid with e^eep op- 
Ull^tsi, and grinning sits upon her breast. 
-^Snch as of late amid the murky sky 
ilfas marked by Fuseli's poetic eye ; 
¥ho6e daring tints, with Shakspeare's happiest 

grans^ 
3i|iEe to the airy phantom form and place.— 
3ack o*erher pillow sinks her blushing head, 
3er snow-white limbs hang helpless from the 
bed; 60 

i¥hile witii quick sighs, and suffocative breath, 
%r interrupted heart-pulse swims in death. 
-:*X1ien shrieks of captured towns, and widows* 
tears, [biers, 

Bde lavan stretch*d upon their blood-stain'd 
fhe hcttcBong precipice that thwarts her flight, 
rhe tracklass desert, the cold starless night, 
fkiifl stem-eyed murdorer with his knife be- 
hind, 
[n Aread succession agonize her mind. 
D.'er her ^i* limbs conrulsive tremors fleet, 
Start in her hands, and struggle in her feet ; 70 



£<xum. 1.40. PrunusLaure-oerasus. Twenty 
nalei^ one female. The Pythian priestess is 
(Opposed to have been made drunk with infu- 
ion of laureUleaves when she delivered her ora- 
lea. The intoxication or inspiration is finely 
lescribed by Yiigil, JEn. L. vi. The distilled 
vaterfttmi laur^leaves is, p^haps, the most 
ndden poison we are acquainted with in this 
wontry. I have seen about two spoonfuls of it 
lestroy a large pointer dog in less than ten min- 
itea. In a smiuler dose it is said to produce in- 
oxication: on this account there is reason to 
)dieve it acts in the same manner as opium and 
inoua spirit; but that tiie dose is not so well 
isd^tiuned. See note on Tremella. It is used 
n the ratifia of the distillers, by which some 
Iram-drinkers have been suddenly killed. One 
>int of water, dlstiHed from foiurteen pounds of 
dadk cherry stones bruised, has the same dele- 
loious CKffect, destroying as suddenly as laurel- 
ivater. It is probable fq;iricot-kemcls, peach- 
IjBaves, walnut-leaves, and whatever possesses 
^he kemel-flaTOur, may have similar qualities. 



THSs piiAxrrs. t65 

In vafai to serteam with quivering lips die tries. 
And strains in palsy'd lids her tremulous eyes ; 
In vatn she uiUs to run* fly, swim, walk, cre^; 
The Will presides not in the bower of Sleq^ 
—On her fair bosom sits the Dem^i- Ape 
Erect, and balances his bloated shape; 
RoUs in their marble orbs- his Gorgon-eyes, 
And drinks with leathern ears her tender carles. 

Arm'd with her ivory beak, and talon-hands, 
Descending Fica dives into the sands ; 80 

Chamber'd in earth with cold oblivion lies ; 
Nor heeds, ye 8wtor4r€an, your amorous sighs ; 
Erewhlle with renovated beauty blooms. 
Mounts into air, and moves her leafy plumes, 
-p* Where Hamps and Manifold, their difFs 

among, 
Each in his. flinty channel winds along; 
With lucid lines the dusky moor dividesj^ 
Huriying to intermix their sister tides. 



The WiU presides not. L 74. Sleep consists hi 
the abolition of all voluntary pow^, both over 
our muscular motions and our ideas; for we 
neither w^ nor reason in sleep. But at the 
same time, many of our muscular motions, and 
many of our ideas continue to be excited into 
action in consequence of internal irritations and 
of internal sensations ; for the heart and arteriea 
continue to beat, and we experience variety of 

Sassions, and even hunger and thirst in our 
reams. Hence I conclude, that our nerves ef 
sense are not torpid or inert during sleep ; hot 
tlukt they are onJy precluded from thepero^tien 
of external objects, by their external oigans being 
rendered unnt to transmit to them tli» i^ukea 
of extemid bodies, during the suspensicm oi the 
power of voliticm ; thus tiie eydiids are dosed in 
sleep, and I suppose the tympanum of the ear is 
not stretched, because they are deprived of the 
vduntary exertions of the muscles appropriated 
to these purposes ; and it is probable something 
similar happens to the extenud apparatus of our 
other organs of sense, which may raider them 
unfit for their ofllce <Mf perception during sleep i 
for milk put into the mouths of sleepiiuf bah(BS 
occasions throat to si^rallo w and nnok ; and, if the 
eyelid is a little <^ned in the day-light by^ the 
exertions of disturbed sleep, the person dreams 
of being much dazzled. See first Interlude. 

When there arises in sleep a painful desire to 
exert the voluntary motions, it is called the 
nightmare or incubus. When the sleep becomes 
so imperfect that some muscular motions obey 
^is exertion of desire, people have walked abou^ 
and even performed some dmnefttic offices in 
sleep ; one of these sleep-vralkers I have f^ 
quently seen : once she smelt of a tube-rose, and 
sung, and drank a dish of tea in this state ; her 
awc^ing was always attended with prodigiouo 
surprise, and even fear ; this disease had daily 
periods, and seemed to be of the epileptic kind. 

FuMs Indica. 1. 80. Indian Fig-tree^ Of the 
class Polygamy. This large tree rises, vrith op. 
posite branches on all sidis, with leaag ^j^ged 
leaves; each branch emits a slender flfoulede. 
pending appendage from its summit like a cord, 
which roots into we earth and rises again. Sloan. 
Hist, of Jamaica. Lin. Spec. Plant. See 
Capri-ficus. - 
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Where still their ulTer-hoflom'd Nymphs 

abhor, 89 

The blood-smenr'd mandon of gigantic Thor, — 
—Erst, fires yolcanic in the viarble womb 
Of doad-WTa|yp*d Wetton raised the massy 

dome; 
Rocks reared on rocks in huge disjointed piles 
Form the tall turrets, and the lengthenM aisles ; 
Broad ponderous piers sustain theroof, and wide 
Branch the vast r^nbow ribs ftrom side to side. 
While from above descends in milky streams 
One scanty pencil of illusive beams, 
Suspended crags and gaping gulfs illumes, 99 
And gilds the horrors of the deepened glooms. 
— Here oft the Naiads, as they chanced to stray 
Near the dread fane on Thor's returning day. 
Saw firom red altars streams of guiltless blood 
Stain their green reed-beds, and pollute their 

flood; 
Heard dying babes in wicker prisons wbSI, 
And shrieks of matrons thrill the affirighted gale ; 
While from dark caves infernal echoes mock. 
And fiends triumphant shout from every rock ! 
— iSb still the Nymphs emerging lift in air 
Their snow-white shoulders and their azure 

hair; , 110 

Sail with sweet grace the dimpling streams along, 
Listening the shepherd^s or the miner's song; 



Gigantic Thar. 1. 90. Near the village of 
Wetton, a mile or two above Dove-Dale, near 
Ashbum in Derbyshire, there is a spacious cav- 
ern about the middle of the ascent of the moun*> 
tain, which still retains the name of Thor*s 
house; below it is an extensive and romantic 
common, where the rivers Hamps and Manifold 
sink into the earth, and rise again in Ilam gar- 
dens, the seat of John Port, Esq. about three 
miles below. Where these rivers rise again 
there are impressions resembling fish, which ap- 
pear to be of jasper bedded in umestone. CaL- 
careous spars, shells converted into a kind of^^ 
agate, cor^ines in marble, ores of lead, copper, 
and zinc, and many strata- of flint, or chert, and 
of toadstone, or lava, abound in this part of the 
country. The Druids are said to have offered 
human sacrifices inclosed in wicker idols to 
Thor. Thursday had its name from this Deity. 

The broken appearance of the surface of many 
parts of this country ; with the swallows, as 
they are called, or basons on some of the moun- 
tains, like volcanic craters, where the rain-water 
sinks into the earth ; and the numerous large 
stones, which seem to have been thrown over 
the land by volcanic explosions ; as well as the 
great masses of toadstone or lava; evince the 
existence of violent earthquakes at some early 
period of the world. At this time the channels 
of these subterraneous rivers seem to have been 
formed, when a long tract of rocks were raised 
by the sea flowing in upon the central fires, and 
thus pr<)ducing an irresistible explosion of steam ; 
and when these rocks again subsided, their parts 
did not exactly correspond, but left a long cavity 
arched over in this operation of nature. The 
eavities at Castieton and Buxton in Derbyshire 
seem to have had a simihu* origin, as well as this 
oavem termed Thor's house. See Mr. White- 
hurst's and Dr. Hutton's theories of the Earth. 
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Bat when afar they view the giant-caw^ 
On timorous fins they drde on the wsve^ 
With streaming eyes and throbbing hearts recoQ, 
Plunge their fair forms, and dive beneatii the 

soiL— . 
Closed round their heads rductaht eddies sink, 
And wider rings successive dash the brink.— 
Three thousand steps in sparry clefts they stray, 
Or seek through sullen mines their gloomy way ; 
On beds of lava sleep in coral cells, 121 

Or sigh o*er jasper fish, and agate shells. 
Till, where femed Ilam leads his boiling floods 
Through fiowery meadows and impending 

woods 
Pleased with light spring they leave the dreary 

night. 
And *mid circumfluent surges rise to light ; 
Shake their bright locks, the widening vale pur- 
sue, [dew; 
Their sear-green manties, fringed with peariy 
In playful groups by toweringThorp they move, 
Bound o'er the foaming wears, and rush into 
the Dove. 190 

With fierce distracted eye Impatiens stands, 
Swells her pale cheeks, and brandishes her hands, 



Impatiens. 1. ISl. Touch roe not. The seed 
vessel consists of one cell with five divisions; 
each of these, when the seed is ripe, on bdng 
touched, suddenly folds itsdf into a spiral f<Nrni, 
leaps iVom the stiuk, and disperses the seeds to a 
great distance by its elasticity. The capsule of 
the geranium and the beard of wild oats' are 
twisted for a similar purpose, and dislodg^ their 
seeds on wet days, when the ground is best 
fitted to receive them. Hence one of these, with 
its adhering capsule or beard fixed on a stand, 
serves the purpose of an hygrometer, twisting 
itself more or less according to the moisture of 
the air. 

The awn of barley is furnished with stiff 
points, which, like the teeth of a saw, are all 
turned towards one end of it ; as this long awn 
lies upon the ground, it extends itself in the 
moist air of night, and pushes forward the bar- 
ley com, which it adheres to ; in the day it 
shortens as it dries ; and as these points prevent 
it from receding, it draws up its pointed end ; 
and thus, creepmg like a worm, will travel many 
feet from the parent stem. That very ingenious 
mechanic philosopher, Mr. Edgeworth, once 
made on this principle a wooden automaton; its 
back consisted of soft fir-wood, about an inch 
square, and four feet long, made of pieces cat 
the cross- way in respect to the fibres of the wood, 
and glued together : it had two feet befinre, and 
two behind, which supported the back horizcm- 
tallj^; but were placed with their extremities> 
which were ai*med with sharp points of irui) 
bending backwards. Hence, in moist weather 
the back lengthened, and the two foremost feet 
were pushed forwards ; in dry weather the hin- 
der feet were drawn after, as the obliquity of the 
points of the feet prevented it from receding. 
And thus, in a month or two, it vralked across 
the room which it. inhabited. Might not this 
machine be applied as an hygrometer to 8(»ne 
meteorologies purpose ? 
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With rage and hate the astonish'd groves alarms, 
And hulls her infante from her ftantic arms. 
—So when Medea left her native soil, 
Unaw'd "by danger, unsubdued by toil ; 
Her weeping sire and beckoning friends with- 
stood, 
And Imonch'd enamour*d on the boiling flood ; 
One ruddy boy her gentle lips caress'd. 
And one lair girl was pillow'd on her breast ; 
While high in air the golden treasure bums. 
And Lore and Glory guide the prow by turns. 
But, when Thessalia's inauspicious plain 
Reeeived the matron-heroine from the main ; 
While horns of triumph sound, and altars bum, 
And shouting nations hail their ChieFs return ; 
Aghast, she saw new-deck'd the nuptial bed. 
And proud Creusa to the temple led ; 
Saw her in Jason's mercenary arms 
Deride her virtues, and insult her charms ; 150 
Saw her dear babes from fame and empire torn. 
In foreign realms deserted and forlorn ; 
Her love rejected, and her vengeance braved. 
By him her beauties won, her virtues saved.— 
With stem regard she eyed the traitor-king, 
And felt. Ingratitude ! thy keenest sting ; 
<* Nor Heaven," she cried, ** nor Earth, nor 

Hell can hold 
A heart abandon'd to the thirst of gold !'* 
Stamped with wild foot, and shook her horren t 

brow. 
And call*d the furies from their dens below. 160 
•—Slow out of earth, before the festive crowds, 
On wheels of fire, amid a night of clouds. 
Drawn by fierce fiends arose a magic car. 
Received the Queen, and hoverii^ flamed in 

air.— [kneel. 

As with raised hands the suppliant traitors 
And fear the vengeance they deserve to feel. 
Thrice with parch'd lips her guiltless babes she 

prcss'd, [breast ; 

And thrice she dasp'd them to her tortured 
Awhile with white uplifted eyes she stood. 
Then ^nngedher trembling ];K>niard in their 

blood. 170 

**- Go^ kiss your sire ! go, share the bridal mirth !'* 
She cried, and hurl'd their quivering limbs on 

earth. 
Rebellowing thunders rock the marble towers, 
And red-tongued lightnings shoot their arrowy 

showers ; [all 

Earth yawns !— the crashing ruin sinks !— o*er 
Death with black hands extends his mighty 

pall ; [quaff. 

Their mingling gore the fiends of Vengeance 
And HeU receives them with convulsive laugh* 

Round the vex*d isles where fierce tornadoes 
roar. 
Or tropic breezes sooth the sultry shore ; 180 
What time the eve her gauze pellucid spreads 
O'er the dim flowers, and veils the misty 
meads; 



PI.ANTS. 167 

Slow o^er the twUight sands or leafy walks, 
With gloomy dignity Dictamna stalks ; 
In sulphurous eddies round the weird dame 
Plays the light gas, or kindles into flame. ' 
If rests the traveller his weary head. 
Grim Mancinella haunts the mossy bed. 



Dictamnus, 1.184. Fraxinella. In the still 
evenings of dry seasons this plant emits an in- 
flammable air or eas, and flashes on the approach 
of a candle. There are instances of human 
creatures who have taken fire spontaneously, 
and been totally consumed. Phil. Trans. 

The odours of many flowers, so delightful to 
our sense of smell, as well as the disagreeable 
scents of others, are owing to the exhalation of 
their essential oils. These essentiid oils have 
mater or less volatility, and are all inflamma- 
ble ; many of them are poisons to us, as those of 
laurel and tobacco ; otoers possess a narcotic 
quality, as is evinced by the oil of cloves instantly 
relieving slight tooth-achs ; from oil of cinnamon 
relieving the hiccup ; and balsam of Peru reliev- 
ing the pain of some ulcers. They are all dele- 
t( rious to certain insects, and hence their use in 
the v^etable economv, being produced in flowers 
or leaves to protect tnem m»m the depredations 
of their voracious enemies. One of the essen- 
tial oils, that of turpentine, is recommended, by 
M. de Thosse, for the purpose of destroying in- 
sects which infect both v^etables and animals. 
Having observed that the trees were attacked by 
multitudes of small insects of different colours 
(pucins ou pucerons) which injured their ^oung 
branches, he destroyed them all entirely m the 
following manner: he put into a bowl a few 
handfuls of earth, on which he poured a small 
quantity of oil of turpentine ; he then beat the 
whole together with a spatula, pouring on it 
water till it became of the consistence of soup ; 

he moistened the ends of tne 



with this mixture 
branches, and both the insects and their efOfl 
were destroyed, and other insects kept aloof oy 
the scent of the turpentine. He ados, that he 
destroyed the fleas of his puppies by once bath- 
ing them in warm water impregnated with oil 
of turpentine. Mem. d' Agriculture, An. 1787, 
Tremest. Printemp. p. 109. I sprinkled some 
oil of turpentine, by means of a brush, on some 
branches of a nectarine tree, which was covered 
with the aphis ; but it killed both the insect and 
the branches ; a solution of arsenic much diluted 
did the same. The shops of medicine are sup- 
plied with resins, balsams, and essential oils ; 
and the tar and pitch, for mechanical purposes, 
are produced from these vegetable secretions. 

Mancinella, 1. 188. Hippomane. With the 
milky juice of this tree the Indians poison their 
arrows ; the dew-drops which fall from it are 
so caustic as to blister the skin, and produce 
dangerous ulcers; whence many have found 
their death by sleeping ujider its snade. Variety 
of noxious plants abound in all countries ; in our 
own the deadly night-shade, henbane, hounds- 
tongue, and many others, are seen in almost 
every high road untouched by animals. Some 
have asked, what is the use of such abundance 
of poisons ? The nauseous or pungent juices of 
some vegetables, like the thorns of others, are 
given them for their defence from the depreda- 
tions of animals ; hence the thorny plants are in 
general wholesome and agreeable food to ffrani- 
vorous animals. See note on Ilex. The flowen 
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168 zovus'or 

Brew* bar bUioklMlMftODy and, stealltig naar, 
Poors ihe mint Tenom in his tortured ear.— 190 
Wide o'er flu mad'oing throng Urtica flings 
Her berind shafts, and darts her poison'd 

stings. 
And fell Ldbella's anflBoeating Inreath 
Loads the dank pinion of the gale with death. 
«- With ftsr and liste they blast the affrighted 

♦ groves, 
Yet rwn with tender care their kindred Loves ! 

. So, where Palmyra *mid her wasted plains, 
lAsst thatter'd aqneduets, and prostrate fanes. 



or petals of plants are perhaps in general more 
acrid than their leaves ; hence thej are much 
seldomer eaten by insects. This seems to have 
been the use of the essential oil in the vegetable 
economy, as observed above in the notes on Dio- 
tamnus and Ilex. The fi^sgrance of jdants is thus 
a part of their defence. Tnese pungent or nause- 
ous juices of vegetables have 8u)>plied the science 
of medicine with its principal materials, such as 
purge, vomit, intoxicate, Sec. 

unica, 1. 191. Nettle. The sting has a bag 
at its base, and a perforation near its point, ex- 
actly like the stings of wasps and the teeth of 
adders ; Hook, Microgr. p. 142. Is the fluid 
contained in this b^« and pressed through the 
perforation into the wo^nd, made by the point, 
a caustic essential oU, ot* a concentrated vege- 
table acid? The vegetabid\poisons, like the 
animal ones, produce more sudden and danger- 
ous effects, wnen instilled into ii wound, than 
when taken into the stomach ; whenee the fami- 
lies of Marsi and Psilli, in ancient Rome sucked 
tibe poison without injury out of wonnds made 
by vipers, and were supposed to be indued with 
supernatural powers for this purpose. By the 
experiments related by Beccaria, it appears that 
four or five times the quantity, taken by the 
mouth, had about equal effects with that infused 
into a wound. The male flowers of the nettle 
are separate from the female, and the anthers 
are seen in foir weather to burst with force, and 
to discharge a dust, which hovers about the 
plant like a doud. 

Lobdia. 1. 198. Longiflora. Grows in the 
West Indies, and spreads such deleterious exhal- 
ations around it, that an oppression of the breast 
is felt on approaching it at many feet distance 
when placed in the comer of a room or hot- 
house. Ingenhousz, Exper. on Air, p. 146. 
Jacquini hort. botanic. Vindeb. The exhalations 
from ripe fruit or withering leaves are proved 
much to injure the air in which they are confin- 
ed ; and^ it is probable, all those vegetables 
which emit a strong scent may do this in a | 

greater or less degree, from the rose to the lobe- | 
a ; whence the unwholesomeness in living per- j 
petually in such an atmosphere of perfume as { 
some people wear about their hair, or carry in 
their handkerchiefs. Either Boerhave or jDr. 
Mead have affirmed they were acquainted with 
a poisonous fluid whose vapour would presently ; 
destroy the person who sat near it. And it is , 
well known, that the gas from fermenting 
liquors, or obtained from lime-stone, will -de- 
stroy animals immersed in it, as well as the va- 
pour of the Grotto del Cani near Naples. 

So, where Palmyra. 1. 197. Among the ruins 
of Palmyra, which are dispersed not only over 
the plains but even in the deserts, there is one 



COtoHtil/. 

( As the bright ofb of braevy mlfbii^ paoM 
Long tibreedsof tUvcr throofh ber gaping to«r«i| 
O'er mouldering tombt, and tottering eshunni 

ghsanis, 901 

.Ind frosty her deserts with difl^uiTe beans,) 
Sad o'er the mighty wreck in silenee bsids, 
Liftt her Wet eyee, her tremnloiis ludi 

extends.— 
If from lone cliffs s btttBting riU expands 
Its transient course, and sink into the sands ; 
O'er the moist rook the feU hynna prowle 
The leopard hisses, and the pnnther gtowk ; 
On quivering wing the fiunlsh'd vulture ■m'^fMif, 
Dipe his dry beak, and sweepe the gushing 

streams; SIO 

With foaming Jawi» bttieadi, and sangiriBt 

tongue. 
Laps the lean wolf, and pants, and ruiB aknf ; 
Stem stalks the lion, on the rustling briidDi 
Hears the dread snake^ and trembles as be 

drinks ; 
Quick darts the scaly monster o'er the plain, 
Fold, after fold, his undulating train ; 
And bending o'er the lake his crested brow. 
Starts at the crocodile, .that gapes below. 

Where seas of glass with gay reflections smile 
Round the greoi coasts of Java's palmy iale; 880 
A spacious plain extends its upland scene. 
Rocks rise on rocks, and fountains gush be^ 

tween ; 
Soft zephyrs blow, eternal summers reigB» 
And showers prolific bless the 8oil,p-4n ntin ! 
—No spicy nutmeg scents the vernal gale% 
Nor towering phuntain shades tiie mid-day «aki; 
No grassy mantle hides the sable hills^ 
No flowery chaplet crowns tiie triekling riUs $ 
Nor tufted moss, nor leathery lidien cresps 
In russet tapestry on the emmbling steeps. S86 
— >No step retreating, on the sand impfvtss'd, 
Invites the visit of a second guest;^ 
No refluent fln the unpeopled stream dividti, 
No revolant pinion cleaves the airy tides i 
Nor handed moles, nor beaked worms return, 
That mining pass the Irremeable bonm.*^ 
Fierce in dread silence on the blasted heath 
Fell Upas sits, the Hydra-Tree of death. 



single colonade above 2600 yards long, the bases 
of me Corinthian columns of whidh exoMd the 
height of a man : and yet this row is only a 
small pai't of the remains of that one edifice! 
Volney's Travels. 

Upas, 1. SSS8. There is a poison-tree in the 
island of Java, whidi is said by its effluvia te 
have depopulated the country for 12 or 14 miles 
round the place of its growth; It is called, in 
the Malayan language, Bohun-Upas ; with the 
juice of it the most poisonous anfows are pre- 
pared ; and, to gidn this, the condemned cnioii 
nals are sent to the tree with proper dlreetlea 
both to get the juice and to secure th^nselieP 
from the malignant exhalations of the tree; apA 
are pardoned if they bring back a certain quantity 



am on» rooty fhe enrenom'^ soil below, 
sand vegetative serpents grow ; 240 

Ing rays the scaly monster spreads 
n square leagues his far-diverging heads; 
Moe trunk entwists his tangled form, 
>*er the douds, and hisses in the storm. 
! in fell poison, as his sharp teeth part, 
sand tongues in quick vibration dart ; 
the proud eagle towering o*er the heath, 
nee t)ie lidn, as he stalks beneath ; 
w, as marshall'd hosts contend in vain 
uman skeletons the whiten'd plain. 850 
(i*d at his root two scion-demons dwell, 
3 the faint hiss, or try the shriller yell ; 
[uttering in the air on callow wings, 
VOL at insect-prey their little stings. 
fa strong arms with sweeping sithe erase 
enmbrous works, and empires, ii*om 

their base: 
aoch young Hour its sickle fine employs, 
ops the sweet buds of domestic joys ! . 

> blushes bright as mom fair Orchis 

charms, 
lis her infant in her fondling arms ; 260 



oison. But by the registers there kept, 
in four are said to return. Not only 
) of an kinds, both quadrupeds, fish, and 
mt all kinds of vegetables also are de- 
by the effluvia of the noxious tree ; so 
I a district of 12 or 14 miles round it, the 
the earth is quite barren and rocky, in- 
id only with the skeletons of men and 
I, afifordinff a scene of melancholy be- 
bat poets have described or painters de- 
L Two younger trees of its own species 
. to grow near it. See London Magazine 
I or 178S. Translated from a description 
K>l8on-tree of the island of Java, written 
ch. by N. P. Foersch. For a further ac- 
f it , see a note at the end of the work. 
. L 259. The Orchis morio in the circum- 
>f the parent-root shrivelling up and dy- 
ihe young one increases, is not only an- 
; to other tuberous or knobby roots, but 
some bulbous roots, as the tulip. The 
r of the production of herbaceous plants 
heir various perennial roots, seems to 
urther investigation, as their analogy is 
t deaiiy established. The caudex, or 
ot, in the orchis lies above the knob ; and 
lis part the fibrous roots and the new 
ne produced, In the tulip the caudex lies 
;he bulb ; f^m whence proceed the fib- 
ots and the new bulbs ; the root after it 
irered dies like the orchis-root ; for the 
r Uie last year's tulip lies on the outside, 
; in the centre of the bulb ; which I am 
ed does not happen in the tluree or four 
ars when raised from seed, when it only 
es a stem, and slender leaves without 
ng. In the tulip root, dissected in the 
^ng, just before it begins to shoot, a 
flower is seen in its centre ; and between 
It and second coat the large next year's 
9, I believe, produced ; between the 
and third coat, and between this and 



TBH MiANTS. iQg 

Soffcj^ys Affection round her bosom's throne. 
And guards his life, forgetful of her own. 
So wings the wounded deer her headlong flight. 
Pierced by some ambush'd archer of the night, 
Shoots to the woodlands with her bounding 

fawn. 
And drops of blood bedew the conscious lawn ; 
There hid In shades she shuns the cheerful day. 
Hangs o'er her young, and weeps her life away. 



So stood Eliza on the wood-crown'd height 
O'er IVnnden's phiin, spectatress of the fight, 
Sought with bold eye amid the bloody strife 271 
Her dearer self, the partner of her life ; 
From hill to hill the rushing host pursued. 
And view'd his banner, or believed she view'd. 
Pleased vrith the distant roar, with quicker 

tread 
Fast by his hand one Usping boy she led ; 
And one fair girl amid the loud alarm 
Slept on her kerchief,' cradled by her arm ; 
While round her brows bright beams of honour 

dart, 279 

And loves warm eddies circle round her heart. 
—Near and more near the intrepid beauty 

press'd, [crest; 

Saw through the driving smoke his dancing 



the fourth coat, and perhaps further, other less 
and less bulbs are visible, all adjoining to the 
caudex at the bottom of the momer bulb ; and 
which I am told, require as many years befbre 
theirwill flower, as the number ofthe coats with 
which they are covered. This annual reproduc- 
tion of the tulip-root induces some florists to be- 
lieve that tuLp-roots never die jsatun^y, as 
they lose so fayr of them ; whereas the hyacmth- 
roots, I am informed, will not last above five 
or seven years after they have flowered. 

The hyacinth-rbol differs from the tulip-root, 
as the stem of the last year's floiver is always 
found in the centre of the rooty and the new 
off-sets arise from the caudex below the bulb, 
but hot beneath any of the concentric coats of 
the root, except the external one : hence Mr. 
Eaton, an ingenious florist of Derby, to whom 
I am indebted for most Of the observations in 
this note, concludes, that the hyacinUi-root does 
not perish annually after it has flowered like the 
tulip. Mr. Eaton gave me a tulip-root which 
had been set too decrp in the earth, and the cau- 
dex had Elongated itself near an inch, and the 
new bulb was formed above the old one, and de- 
tached from it,- instead of adhering to its side. 
See Additional Notes to Part I. No. XIV. 

The caudex of the ranunculus, cultivated by 
the florists, lies above the daw-like root ; in this 
the old root or daws die annually, like the tulip 
and orchis, and the new claws, which are seen 
above the old ones, draw down the caudex lower 
into the earth. The same is said to happen to 
scabiosa, or Devil's bit, and some other plants, 
as valerian and greater plantain ; the new fib- 
rous roots rising round the caudex above the old 
ones, ^e inferior end of the root becomes 
stumped, as if cut off, after the old fibres are 
decayed, and the caudex is drawn down into 
the earth by.thMe new roots. See Arum and 
Tulipa. 

y 
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Saw on bit helm, her yirgin-hands inwoye» 
Bright etars of gold, and mybtic knots of love ; 
Heard the exulting shout, " They run! they 

run!" 
" Great God!*' ahe cried, « he's safe; the bat- 
tle's won!" 
•*A ball now hisses through the airy tides, 
( Some Fury wing'd it, and some Demon guides ! ) 
Parts the fine locks, her graceful head that 

deck, £89 

Wounds her fair ear, and sinks into her neck ; 
The red ptream, issuing from her azure veins, 
Dyes her white yeil, her ivory bosom stains.— 
— << Ah me ;" she cried, and sinking on the 

ground, 
Kiss'd her dear babes, r^ardless of the wound ; 
" Oh, cease not yet to beat, thou vital urn ! 
Walt, gushing life, oh, wait my love's return ! 
Hoarse barks the wolf, the vulture screams from 

far!— 
llie angel, Pity, shuns the walks of war ! — 
Oh, spare, ye war-hounds, spare their tender 

age!— . 299 

On me, on me," she cried, ** exhaust your rage !" 
Then with weak arms her weeping babes 

caress'd, 
And, sighing, hid them in her blood-stain'd vest. 

From tent to tent the impatient warrior 
flies. 

Fear in his heart, and frenzy in his eyes ; 

Eliza's name along the camp he calls, 

Eliza echoes through the canvas walls ; 

Quick through the murmuring gloom his foot- 
steps tread. 

O'er groaning heaps, the dying and the dead, 

Vault o'er the plain, and in the tangled wood, 

Lo ! dead Eliza weltering in her blood !— SIO 
—Soon hears his listening son the welcome 
sounds, 

With open arms and sparkling eyes he bounds;— 

** Speak low," he cries, and gives his little 
hand, 

*' Eliza sleeps upon the dew-cold suid ; 

Poor weeping babe with bloody fingers press'd. 

And tried with pouting lips her milkleas 
breast ; 

Alas ! we both with cold and hunger quake — 

Why do you weep !— Mamma will soon 
awake." 

*— << She'll wake no more !" the hopdess mour- 
ner cried, 

Uptum'd his eyes, and dasp'd his bands, and 
sigh'd : [lay, 920 

Stretch'd on the ground awhile entranced he 
> And press'd warm kisses on the lifeless clay ; 

And then upsprung with wild convulsive 
start. 

And all the father kindled in his heart ; 

" Oh, Heavens !" he cried, " my first rash vow 
forgive ; 

These bind lo earth, for these I pray to live I" — 



iOnto III 

Round his chill babes he wrapp'd his crimson 

vest. 
And dasp'd them tobbing to his aching breast 

Two harlot-nymphs, the fair Coscutas, 

please 
With labour'd negligenoe, and studied ease ; 890 
In the meek garb of modest worth disguised, 
The eye averted, and the smile chastised, 
With sly approach they spread their daogeroos 

charms. 
And round their victim wind their wiry arms. 
So by Scamander when Laocoon stood. 
Where Troy's proud turrets glitter'd in the flood, 



CusctUa, h 829. Dodder. Four males, two 
females. This parasite plant (the seed splitting 
without cotyledons) protrudes a spiitd body, and 
not endeavouring to root itself in the earth, as- 
cends the v^etables in its vicinity, spirally W. 
S. E. or contrary to the movement of the son ; 
and absorbs its nourishment by vessels apparent- 
ly inserted into its supporters. It lM»rs no 
leaves, except here and there a scale, venr small, 
membraneous, and close under the branch. Lin. 
Soec. Plant, edit, a Reichard. VoL I. p. SSe. 
Tne Rev. T. Martyn, in his el^ant letters on 
botany, adds, that, not content with support, 
where it lays hold, there it draws its nourish- 
ment ; and, at length, in gratitude for aJl this, 
strangles its entertainer. Letter zv. A contest 
for air and light obtains throughout the whole 
vegetable world ; shrubs rise above herbs, and, 
by precluding the air and light from them, in- 
jure or destroy them ; trees suffocate or incom- 
mode shrubs ; the parasite climbing pUmts, as 
ivy, dematis, incommode the taller te'ees ; and 
other parasites, which exist without having 
roots on the ground, as misletoe, tillandsia, 
epidendrum, and the mosses and fongusses, in- 
commode them all. 

Some of the plants ^ith voluble stems ascend 
other plants spirally east-south-west, as ham- 
ulus, hop, lonicera, honey-suckle, tamns, black 
bryony, nelxine. Others turn their spiral stems 
west-south-east, as convolvulus, com bind, pfaas^* 
eolus, kidney-bean, basella, cynancJie, euphor- 
bia, eupatorium. The proxlnoate or final causes 
of this difl^rence have not been investigated. 
Other plants are furnished with tendrils for the 
purpose of dimbing : if the tendril meets with 
nothing to lay hold of in its first revolution, it 
makes another revolution ; and so on till it 
wraps itself quite up like a cork-screw ; h(<nce, 
to a careless observer, it appears^to teove gradu- 
ally backwards and forwturds, being seen some- 
times pointing eastward and sometimes west- 
ward. One of the Indian grasses, panicDiB 
arborescens, whose stem is no thicker tlum a 
goose-quill, rises as high as the ttJlest t re e s in 
this contest for light and air. Spec. Plant, a 
Reichard, Vol. I. p. 161. The tops of man? 
climbing plants are tender from their quia: 
growth ; and, when deprived of their acrimony 
by boiling, ure an agreeable artide of food. The 
hop-tops are in common use. I have eaten the 
tops of^ white bryony, bryonia alba, and foond 
them nearly as grateful as asparagus, and think 
this plant might be profitably cultivated as an 
early garden vegetable. Hie tamus (called h^ad^ 
brvony) was less agreeable to thextaste when 
boiled. See Galanthus. 
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S high his arm, and with prophetic call 
rinking realms announced her fated fall ; 
Td his fierce spear with more than mortal 
force, 339 

[»ierced the thick ribs of the echoing horse ; 
sorpent-forms incumbent on the main, 
ng the white waves with redundant train, 
'd their blue necks, a^d shook their tower- 
ing crests, 
l^oagh*d their foamy way with speckled 

breasts ; 
, darting fierce amid the affrighted throngs, 

i their red eyes, and shot their forked 
tongues.-— 

^o daring youths to guajrd the hoary sire, 

lit their dread pn^ess, and provoke their 

ire. 

id ure and sons the scaly monsters roll'd, 

above ring, in many a tangled fold, 350 

and more close their writhing limbs sur- 

' round, 

Sx with foamy teeth the envenom 'd wound, 
th brow uptum'd to heaven the holy Sage 
leDt agony sustains their rage ; 
e each fond youth, in vain, with piercing 

cries 
a on the tortured Sire his dying eyra. 

[)rink deep, sweet youths," seductive Vitis 

cries, 
ooaudlin tear-drop glittering in her eyes ; 
n leaves and purple clusters crown her head, 
tlie tall Thyrsus stays her tottering tread. 
ie hapless swains with soft assuasive smiles 
harlot meshes in her deathful toils ; 362 
rink deep," she carols, as she waves in air 
mantling goblet, " and forget your care." 
Ae dread feast malignant Chemia scowls, 
mingles ];K>ison in the nectar' d bowls ; 
Gont peeps grinning through the flimsy 

scene, 
hloated Dropsy pants behind unseen ; 
pp'd in his robe white Lepra hides his 

. stains, 
dient Frenzy writhing bites his chains. 370 



sttii; 1. 367. Vine. Five males, one female. 
juice of the ripe grape is a nutritive and 
sable food, consistmg chiefly of sugar and 
Qage. The chemical process of fermentation 
'erts this sugar into spirit ; converts food 
poiaon ! And it has thus become the curse 
Im Christian world, producing more than 
of our chronical diseases ; which Mahomet 
rred, and forbade the use of it to his dis- 
ss. The Arabians invented distillation ; and 
I by obtaining the spirit of fermented liquors 
less diluted state, added to its destructive 
Jty. A theory of the diabetes and dropsy, 
hMed by drinking fermented or spirituous 
on, is eiplained in a treatise on the inverted 
Ions of the lymphatic system, published by 
Darvrin. 
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So when Prometheus braved the Thunderer's 
ire. 
Stole from his blazing throne ethereal fire, 
And lantern'd in his breast, from realms of day 
Bore the bright treasure to his Man of clay ; — 
High on cold Caucasus by Vulcan bound. 
The lean impatient vulture fluttering round, 
His writhing limbs in vain he twists and strains 
To bi*eak or loose the adamantine chains. 
The gluttonous bird, exulting in his pangs, 
Tears his swoln liver with remorseless fangs. 

The gentle Cyclamen with dewy eye 381 

Breaths o'er her lifeless babe the parting sigh ; 
And, bending low to earth, with pious hands 
Inhumes her dear departed in the sands. 
" Sweet Nursling ! withering in thy tender 

hour. 
Oh, sleep," she cries, "and rise a fairer flower!" 
—So when the plague o'er London's gasping 
crowds [clouds ; 

Shook her dank wing, and steer' d her murky 
When o'er the friendless bier no rites were read. 
No dirge slow-chanted, and no pall out-spread ; 



Prometheus, 1. 371. The ancient story of 
Prometheus, who concealed in his bosom the 
fire he had stolen, and afterwards had a vulture 
perpetually gnawing his liver, aflbrds so apt an 
allegory ior the effects of drinking spirituous 
liquors, that one should be induced to think the 
art of distillation, as well as some other chemical 
processes (such as calcining gold,) had been 
known in times of great antiquity, and lost 
again. Hie swallowing drams cannot be better 
represented in hieroglyphic language than by 
taking fire into one's bosom ; and certain it is, 
that the general effect of drinking fermented or 
spirituous liquors is an inflamed, scirrhous, or 
paralytic liver, with its various critipal or con- 
sequential diseases, as leprous eruptions on the 
face, gout, dropsy, epilepsv, insanity. It is re- 
markable, that all the diseases from drinking 
spirituous or fermented liquors are liable to be- 
come hereditary, even to the third generation, 
gradually increasing, if the cause be continued, 
till the family becomes extinct. 

Cyclamen, L 381. Shew-bread, or show- 
bread. When the seeds are ripe, the stalk of the 
flower gradually twists itself spirally down- 
wards, till it touches the ground, and forcibly 
penetrating the earth lodges its seeds, which are 
thought to receive nourishment from the parent 
root, as they are said not to be made to grow in 
anyother situation. 

The trifolium subterraneum, subterraneous 
trefoil, is another plant which buries its seeds, 
the globular head of the seed penetrating the 
earth ; which, however, in this plant may be 
only an attempt to conceal its seeds from the 
ravages of birds; for there is another trefoil, 
the trifolium globosum, or globular woolly- 
headed trefoil, which has a curious manner of 
concealing its seeds ; the lower florets only have 
corols, and are fertile ; the upper ones wither 
into a kind of wool, and, forming a head, com- 
pletely conceal the fertile calyxes. Lin. Spec* 
Plant, Reichard, 
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While death and night piled up the naked 

throng, 891 

And silence drove their ebon cars along ; 
Six lovely daughters, and their fother, swept 
To the throng'd grave Cleone saw, and wept ; 
Her tender mind, with meek Religion fraught, 
Drank all>resign*d Affliction's bitter draught ; . 
Alive and listening to the whisper'd groan 
Of others* woes, unconscious of her own !— 
One mnWing boy, her last sweet hope, she 

warms 
Hush*d on her bosom, circled in her arms.~ 400 
Daughter of wo ! ere morn, in vain caress'd. 
Clung the cold babe, upon thy milkless breast. 
With feeble cries thy last sad aid required, 
JStretch*d its stiff limbs, and on thy lap expired ! 
Long with wide eyelids on her child she 

gazed, [raised ; 

And long to heaven their tearless orbs she 
Then with quick foot and throbbing heart she 

found 
Where Chai>treu8e opened deep his holy ground ; 
Bore her last treasure through the midnight 

gloom, 
And kneeling dropp'd it in the mighty tomb ; 
** I follow next !" the frantic mourner said, 411 
And living plunged amid the festering dead. 

Where vast Ontario rolls his brineless tides. 
And feeds the ti*ackle88 forests on his sides. 
Fair Cassia trembling hears the howling woods. 
And trusts her tawny children to the doods.— 



Where Chartreuse, h 406. During the plague 
in London, 1665, one pit to receive the dead 
was dug in the Charter-house, 40 feet long, 
16 feet wide, and about 20 feet deep; and in 
two weeks received 1114 bodies. During 
this dreadful calamity there were instances of 
mothers carrying their own children to those 
public graves, and of jpeople delirious, or in de- 
spair from the loss of their fHends, who threw 
tnemselves alive into these pits. Journal of the 
Plague-year in 1665. 

Rolls his brineless tide, 1.413. Some philosophers 
have believed that the continent of America was 
not raised out of the great ocean at so early a 
period of time as the other continents. (Jne 
reason for this opinion was,, because the great 
lakes, perhaps nearly as large as the Mediter- 
ranean Sea, consist of fresh water. And as the 
sea-salt seems to have its origin from tbe destruc- 
tion of vf^etable and animal bodies, washed 
down by rains, and carried by rivers into lakes 
or seas ; it wduld seem that this source of sea- 
salt had not so long existed in that country. 
There is, however, a more satisfactory way of 
explaining this circumstance ; which is, that the 
American lakes lie above the level of the ocean, 
and are hence perpetually desalited by the riv- 
ers which run through them ; which is hot the 
case with the Mediterranean, into which a cur- 
rant from the main ocean perpetually passes. 

Cassia, 1. 415. Ten males, .one female. The 
seeds are blade, the stamens gol4-colour. This 
is one of the American fruits, Tdiich are an- 
uually thf'own on the coasts of Norway ; and 



THE PXiAMTS* [Canto ill, ^ 

Cinctured with gold while ten fond brothers '^ 

stand, ^ 
And guard the beauty on her native land. 



are frequently in so recent a state as to vegetate, 
when properly taken care of. The firuit of ttie 
anacardium, cashew-nut ; of cucurbitalegenaria, 
bottle-gourd ; of the mimosa scandens, cocoons ; 
of Uie piscidia erythrina, log-wood-tree ; and oo- 
ooa-nuts are enumerated by Dr. Tonning, 
(Amsen. Aead. 149.) amongst these emigrant 
seeds. The fact is truly wonderful, and can- 
not be accounted for but by the existence of un- 
der currents in the depth of the ocean ; or from 
vortexes of water passing from one country to 
another liirough caverns of the earth. 

Sir Hans SK>ane has given an account of four 
kinds of seeds which are frequently thrown by 
the sea upon the coasts of the islands of the north- 
em parts of Scotland. Phil. Trans, abridged, 
VoL III. p. 640, which seeds are natives of the 
West Indies, and seem to be brought thither 
by the Gulf-stream described below. One of 
these is called, by Sir H. Sloane, Fhaseolus 
maximus perennis, which is often thrown also 
on the ooasts of Kerry in Ireland ; another is 
called in Jamaica Horse-eye-bean^ and a third 
is called Niker in Jamaica. ■ He adds, that the 
Lenticula marina, or Sargosso, grows on the 
rocks about Jamaica, is carried bv the winds 
and current towards the coasts df Florida, and 
thence into the North- America ocean, where it 
lies very thick on the sur&ce of the sea. 

Thus a rapid current passes from the gulf of 
Florida to the N. £. along the coast of North- 
America, known to seamen by the name of the 
Gulf-stream. A chart of this was published %y 
Dr. Franklin in 1768, from the information 
principallvof Capt. Folger. This was confirm- 
ed by the ingenious eiq>eriment8 of Dr. Blagden 
published in 1781, who found that the water of 
the Gulf-stream was from six to eleven degrees 
warmer than the water of the sea through which 
it ran ; which must have been occasioned by its 
being brought from a hotter climate. ' He as- 
cribes the origin of this current to the power of 
the trade- winds, which, blowing always in the 
same direction, carry the waters of the Atlantic 
ocean to the westward, till they are stopped by 
the opposing continent on the west of the Gulf 
of Mexico, and are thus accumulated there, and 
run down the Gulf of Florida. Philos. Trans. 
V. 71, p. SS5. Governor Fownal has given an 
elegant map of this Gulf-stream, tracing it from 
the Gulf of Florida northward as far as Cape 
Sable in Nova Scotia, and then across the At- 
lantic Ocean to U&e coast of Africa, between the 
Canary Islands and Senegal, increasing in 
breadth, as it runs, till it occupies five or six de- 
grees of latitude. The Governor likewise ascribes 
this current to the force of the trade- winds 
jjrotruding the waters westward, till they are 
opposed by ihe continent, and accumulated in the 
Gulf of Mexico. He very ingeniously observes, 
that. a great eddy must be i»x>dueed in the Atlan- 
tic ocean between tiiis Gi^-sti*eam and the wes- 
terly current protruded by the tropical winds, and 
in this eddy u« found the immense fields of float- 
ing vegetables, called Saragosa weeds, and Gulf- 
weeds, and some light woods, w^icb circulate in 
these vast eddies, or are occasionally driven out of 
them by the winds. Hydraulic and Nautical Ob-. 
servations by Governor Pownid, 1787. Other cur- 
rents are mentioned by the Governor in this in- 
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Soft breathes the gale, the current gently moves, 
And hears to Norway's coasts her Infant loves. 
—So the sad mother at the noon of night iSl 
From bloody Memphis stole her silent flight ; 
Wrapp'd her dear babe beneath her folded 

Test, 
And dasp'dthe treasure to her throbbing breast, 
With soothing whispers hush*d its feeble cry, 
Pren'dthe soft kiss, and breathed the secret 
sigh*— [shore, 

— >l?nth dauntless step she seeks the winding 
Hears nnappal'd the glimmering torrents roar ; 
With paper-flags a floating cradle weaves. 
And hides the smiling boy in Lotus-leaves ; 490 
Gives her white bosom to his eager lips, 
The salt-tears mingling with the milk he sips ; 
Walts <m the reed-erown*d brink with pious 

guile. 
And trusts the scaly monster of the Nile.— 
— Erewhile majestic from his lone abode, « 
Ambassador of Heaven, the Prophet trod', 
Wrench'd the red scourge from proud Oppres- 
sion's hands, 
And Inroke, curst Slavery ! thy iron bands. 

Hark ! heard ye not that piercing cry, 439 
Which dhook Uie waves and rent the sky ?— 



genioos work, as those in the Indian Sea, north- 
ward of the lin^ which are ascribed to the 
influcaace of the monsoons. It is probable, that 
in process of time the narrow tract of land on the 
west of the Gulf of Mexico, may be worn avray 
by this elevation of water d^hing against it, by 
wiy4^ this immense current would ceasb to ex- 
fet, and a wonderful change- take place in the 
Gulf of Mexico and West- Indian Islands, by the 
subsiding of the sea, which mi^t probably lay 
all those islands into one, or join them to the 
continent. 



PlaANTS. 1^3 

E en now, e'en now, on yonder Western shores 
Weeps pale Despair, and writhing Anguish 

roars: 
E'en now in Afric's groves with hideous yell 
Fierce Slavery stalks, and slips the dogs of hell ; 
From vale to vale the gather^g cries rebound, 
And sable nations tremble at the sound ! 
— Ye bands of Senators ! whose suffrage swajrs 
Britannia's realms, whom either Ind obeys ; 
AVho right the injured, and reward the brave. 
Stretch your strong arm, for ye have power to 

save ! 460 

Throned in the vaulted heart, his dread resort, 
Inexorable Conscience holds his court ; 
With still small voice the plots of Guilt alarms, 
Bares his mask'd brow, his lifted hand disarms ; 
But, wrapp'd in night with terrors all his own. 
He speaks in thunder, when the deed is done. 
Hear him, ye Senates ! hear this truth sublime,. 
" He, who allows oppression, shares the crime.'* 

No radiant pearl, which crested Fortune 
wearsj [ ears. 

No gem, that twfiikling hangs from Beauty's 
Not the bright stars, which night's blue arch 
adorn, 461 

Nor rising suns that gild the vernal mom. 
Shine with such lustre as the tear, that flows 
Down Virtue's manly cheek for others' woes." 

Here ceased the Muse, and dropp'd her tune- 
ful shell, 
Tumtdtuous woes her panting bosom swell. 
O'er her flush'd cheek her gauzy veil she throws, 
Folds her white arms, and bends hc^r Iaurel*d 

brows; 
For human guilt awhile the Goddess sighs, 
A nd human sorrows dim celestial eyes. 470 
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Bookseller* Poetry has been called a sister-art 
both to Fainting and to Music ; I wish to know 
what are the particulars of their relationship 7:^-^ 

Poet, It has been already observed, that th% * 
principal part of the language of poetry consists 
of those words, which are expressive of the ideas, 
which we originally receive by the organ of 
eight; and in this it nearly indeed resembles 
painting ; which can express itself in no other 
way, but by exciting tEe ideas or sensations be- 
longing to the sense of vision. But besides this 
essential similitude in the language of the 
poetic pen and pencil, these two sisters resemble 
each other, if I may so say, in many of their 
habits and manners. The painter, to produce a 
strong effect, makes a few palis of his picture 
large, distinct, and luminous, and keeps the re- 
mainder in shadow, or even beneath its natu- 
ral size and colour, to give eminence to the pri- 
cipal figure. This is similar to the common 
manner of poetic composition, where the subor- 
dinate characters are kept down, to elevate and 
give consequence to the hero or heroine of the 
piece. 

In the south aisle of the cathedral church at 
Lichfield, there is an ancient monument of a re- 
cumbent figure ; the head and neck of which lie 
on a roll of matting in a kind of niche or cavern 
in the wall; and about five feet distant horizon- 
tally in another opening or cavern in the wall are 
seen the feet and ankles, with some folds of gar« 
ment, lying also on a matt ; and though the in- 
termediate space is a solid stone-wall, yet the 
imagination supplies the deficiency, and the 
whole figure seems to exist before our eyes. 
Does not this resemble one of the arts both of 
the painter and the poet ? The former often 
shows a muscular arm amidst a group of figures, 
or an impassioned face ; and, hiding the remain- 
der of the body behind other objects, leaves the 
imagination to complete it. The latter, describ- 
ing a single feature or attitude in picturesque 
words, produces before the mind an image of ihe 
whole. 

I remember seeing a print, in which was re- 



presented a shrivelled hand stretched through wi 
iron grate, in the stone-floor of a prison-yard, to 
^r^ch-«t 9r m^ss, pf porrage. which affected me 
with more hbr^iid ideas of the distress of the pri- 
soner in the dungeon below, than could have been 
perhaps produced by an exhibition of the whole 
person. And in the following beautiful scenery 
fi'om the Midsummer-night's Dream, (in which 
I have taken the liberty to alter the place of a 
comma,) the description of the swimming step 
and prominent belly brings the whole figure be- 
fore our eyes with Uie distinctness of reality. 

When we have laugh'd to see the sails conceiTe, 
And grow big-bellied with the wanton wind ; 
Which she with pretty and with swimming gait, 
Following her womb, (then rich with my yoong 

squire,) 
Would imitate, and sail upon the land. 

There is a third sister-feature, which belongs 
both to the pictorial and poetic art ; and that is 
the making sentiments and passions visible, as it 
were, to the spectator ; this is done in both arts 
by describing or pourtraying the effects or 
changes which those sentiments or passions pro- 
duce upon the body. At the end of the unal- 
tered play of Lear, there is a beautiful example 
of poetic painting ; the old King is introduced 
as dying from grief for the loss of Cordelia ; at 
this crisis, Shakspeare, conceiving the robe of 
the king to be held together by a dasp, represents 
him as only saying to an attendant courtier in a 
faint voice, "Pray, Sir, undo this button,— 
thank you. Sir," and dies. Thus by the art of 
the poet, the oppression at the bosom of the dy- 
ing King is made visible, not described in wor^ 

B, What are the features, in which these 
sister-arts do not resemble each other? 

P. The ingenious Bishop Berkeley, in his 
treatise on Vision, a work of great ability, has 
evinced, that the colours which we see, are only 
a language suggesting to our minds the ideas of 
solidity and extension, which we had before re- 
ceived by the sense of touch. Thus \rhen we 
view the trunk of a tree, our eye can only ac- 
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quaint vl3 with the colours or shades ; and from 
the prerlous experience of the sense of touch, 
these suggest to us the cylindrical form, with 
the prominent or depressed wrinkles on it. 
From hence it appears, that there is the strictest 
analogy between colours and sounds; as they 
are both but languages, which do not represent 
their corresponding ideas, but only suggest them 
to the mind from the habits or associations of 
previous experience. It is therefore reasonable 
to conclude, that the more artificial arrange- 
ments of these two languages by the poet and 
the painter bear a similar analogy. 

But in one circumstance the pen and the pen- 
cil differ widely from each other, and that is the 
quantity of time which they can include in 
their respective representations. The former 
can unravel a long series of events, which may 
constitute the history of days or years ; while 
the latter can exhibit only the actions of a mo- 
ment. The poet is happier in describing suc- 
cessive scenes ; the painter in representing sta- 
tionary ones : both have their advantages. 

Where the passions are introduced, as the 
poet, on one hand, has the ];K>wer gradually to 
prepare the mind of his reader by previous 
climacteric circumstances ; the painter, on the 
other hand, can throw stronger illumination 
and distinctness on the principal moment or 
catastrophe of the action'; besides the advantage 
he has in using a universal language which 
can be read in an instant of time. Thus when 
a great number of figures are all seen together, 
supporting or contrasting each other, and con- 
tributing to explain or aggrandize the principal 
effect, we view a picture with agreeable surprise, 
and contemplate it with unceasing admiration. 
In the representation of the sacrifice of Jeph- 
tha*8 Daughter, a print done from a i>ainting of 
Ant. Coypel, at one glance of the eye we read 
all the interesting passages of the last act of a 
well- written tragedy ; so much poetry is there 
condensed into a, moment of time.^ 

B. Will you now oblige me with an account 
of the relationship between Poetry, and her 
other sister. Music? 

P. In the poetry of our language I don't 
think we are to look for any thing analogous to 
the notes of the gamut : for, except perhaps in 
a few exclamations or interrogations, we are at 
liberty to raise or sink our voice an octave or two 
at pleasure, without altering the sense of the 
words. Hence, if either poetry or prose be read 
in melodious tones of voice, as is done in recita- 
tivo, or in chanting, it must depend on the 
speaker, not on the writer : for though words 
may be selected which are less harsh than othei*s, 
that is, which have fewei* sudden stops or ab- 
rupt consonants amongst the vowels, or with 
fewer sibilant letters, yet this does not consti- 
tate melody, which consists of agreeable succes- 
sions of notes referable to the gamut; or har- 
mony, which consists of agreeable combinations 
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of them. If the Chinese language has many 
words of similar articulation, which yet signify 
different ideas, when spoken in a higher or 
lower musical note, as some travellers affirm, it 
must be capable of much finer effect, in respect 
to the audible part of poetry, than any language 
we are acquainted with. 

There is however another affinity, in which 
poetry and music more nearly resemble each 
other than has generally been understood, and 
that is in their measure or time. There are but 
two kinds of time acknowledged in modem 
music, which are called triple time and common 
time. The former of these is divided by bars, 
each bar containing three crotchets, or a propor- 
tional number of their subdivisions into quavers 
and semiquavers. This kind of time is analo- 
gous to the measiu*e of our heroic or iambic 
verse. Thus the two following couplets are 
each of them divided into five bars of trij)le time^ 
each bar consisting of two crotchets and two 
quavers; nor can they be divided into bars 
analogous to common time without the bars in- 
terfering with some of the crotchets, so as to 
divide them. 

^Soft-warbling beaks | in each bright bios f somroTe, 
^ And TO I cal rosebndtf thrill { the inchanted grove. 

In these lines there is a quaver and a crotchet 
alternately in every bar, except in the last, in 
which the in make two semiquavers; the e is 
supposed by Grammarians to be cut off, which 
any one's ear will readily determine not to be 
true. 



^ Life buds or breathes | from Indas to | the poles, 
^ And the | vast surface kin | dies, as it rolls. 



In these lines there is a quaver and a crotchet 
alternately iji the first bar; a quaver, two 
crotchets, and a quaver make the second bar. 
In the third bar there is a quaver, a crotchet, 
and a rest after the ci*otchet, that is after the 
word ])oles, and two quavers begin the next line. 
The fourth bar consists of quavers and crotchets 
alternately. In the last bar there is a quaver, 
and a rest after it, viz, after the word kindles; 
and then two quavers and a crotchet. You will 
clearly perceive the truth of this, if you prick 
the musical characters above mentioned under 
the verses. 

The commxm tune of musicians is divided into 
bars, each of which contains fotir crotchets, or 
a proportional number of their subdivision into 
quavers and semiquavers. This kind of musi- 
cal time is analogous to the dactyle verses of our 
language, the most popular instances of which 
are in Mr. Anstie*s Bath- Guide. In this kind 
of verse the bar does not begin till after the first 
or second syllable ; and where the verse is quite 
complete, and written by a good ear, these first 
syllables added to the last complete the bar, 
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cviictly in this also corresponding witli many 
piece* of music ; 

*Yet ( if one may gnaM by the | size of hia calf. Sir, 
He I weighs abore twenty-three | stone and a half. 
Sir. 

f Master | Mamoiet's head was not | finished so soon. 
For it I took up thebarher a | whole afternoon. 

In these lines each bar consists of a crotchet, 
two quarers, another crotchet, and two more 
quavers : which are equal to four crotchets, and, 
like many bars of common time in music, may be 
subdivided into two in beating time without dis- 
turbing the measure. 

The following verses from Shenstone belong 
likewise to common time : 



A I river or a sea | 

— Was to him a dish | of tea, 
^ And a king | dom bread and batter. 



The first and second bars consist each of a 
crotchet, a quaver, a crotchet, a quaver, a 
crotchet. The third bar consists of a quaver, 
two crotchets, a quaver, a crotchet. The last 
bar is not complete without adding the letter A 
which begins the first line, and then it consists 
of a quaver, a crotchet, a quaver, a crotchet, 
two quavers. 

It mu8t be pbserved, that the crotchets in triple 
time are in general played by musicians slower 
than those of common time, and h^ce minuets 
are generally pricked in triple time, and country 
dances generally in common time. So the verses 
above related, which are analogous to triple tim£j 
are generally read slower than those analogous 
to common time ; and are thence generally used 
for graver Comi>ositions. I suppose all the dif- 
ferent kinds of verses to be found in our odes, 
which have any measure at all, might be ar- 
ranged under one or other of these two musical 
times ; allowing a note or two sometimes to pre- 
cede the commencement of the bar, and occa- 
sional rests, as in musical compositions: if this 
was attended to by those who set poetry to mu- 
sic, it is probable the sound and sense would 
oftener coincide. Whether these musical times 
can be applied to the lyric and heroic verses of 
the Greek and Latin poets, I do not pretend to 
determine ; certain it is, that the dactyle verse 
of our language, when it is ended with a double 
rhyme, much resembles the measure of Homer 
and Virgil, except in the length of the lines. 

B. I'hen there is no relationship between the 
Other two of these sister-ladies, Fainting and 
Music ? 

P. There is at least a mathematical relation- 
ship, or perhaps I ought rather to have said a 
metaphysical relationship between them. Sir 
Isaac Newton has observed, that the breadths of 



the seven primary colours in the sun's image re« 
fracted by a prism, are proportional to theaeren 
musical notes of iSbat gamut, <tr to the interrali 
of th( eight sounds contained in an octave, that 
is, proportional to the following numbers : 



Sol. La. Fa. Sol. La. ML Fa. Sol. 
Red. Orange. Yel. Green. Blue. Indig. Violet 
-1 J 111 11 

9 U> 10 9 16 16 9 



Newton's Optics, Book I. part 2. prop. 3. 
and 6. Dr. Smitii in his Harmonics, hi^ an ex- 
planatory note u];K>n this bappy discovery, as he 
terms it, of Newton. Sect. 4. Art. 7. 

From this curious coincidence, it bas been 
proposed to produce a luminous music, consist- 
ing of successions or combinations of colours, 
analogous to a tune in respect to the pioportions 
above mentioned. This might be performed by 
a strong light, madei>y means of Mr. Aigand's 
lamps, passing through colouired glasses, and 
falling on a defined part of a wall, with movea- 
ble blinds before them, which might communi- 
cate with the keys of a harpsichord, and thos 
produce at the same time visible and audible 
music in imison with each other. 

The execution of this idea is said by Mr 
Guyot to have been attempted by Father Caffel, 
without much success. 

If this should be again attempted, there is 
another curious coincidence between sounds 
and colours, discovered by Dr. Darwin, of 
Shrewsbury, and explained in a paper on what 
he calls Ocular Spectra, in the Philosophical 
Transactions, Vol. LXXYI. which might 
much facilitate the execution of it. In this trea- 
tise the Doctor has demonstrated, that we see 
certain colours, not only with greater ease and 
distinctness, but with relief and pleasure, after 
having for some time contemplated 'other cer- 
tain colours ; as green after red, or red after 
green ; orange after blue, or blue after orange ; 
yellow after violet, or violet after yellow. This, 
he shovrs, arises from the ocular spectrum of the 
colour last viewed coinciding with the irritation 
of the colour now under contemplation. Now 
as the pleasure we receive from the sensation of 
melodious notes, independent of the previous 
associations of agreeable ideas with them, must 
arise from our hearing some proportions of 
sounds after others more easily, distinctly, or 
agreeably ; and as there is a coincidence between 
the proportions of the primary colours, and the • 
primary sounds, if they may be so called ; he ar- 
gues, that the same laws mustgovem the sensa- 
tions of both. In this circumstance, therefore, 
consists the sisterhood of Music and Painting ; 
and hence they claim a right to borrow metaphors 
from each other; musicians to ^»eak of the brilli- 
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ttDcy of sounds, and the light and shade of aconcer> 
to; and painters of the harmony of colours, and the 
tone of a picture. Thus it is not quite so absurd, 
as was imagined, when the blind man asked 
if the colour scarlet was like the sound of a 
trumpet. As the coincidence or (^position of 
these octdar spectra^ (or colours which remain in 
the eye after we have for some time contemplat- 
ed a luminous object) are more easily and more 
accurately ascertained, now their -laws have 
been inyestigated by Dr. Darwin, than the re- 
licts of evanescent sounds upon the ear ; it is to 
be wished that some ingenious musician would 
further cultivate this curious field of science : 
for if visible music can be agreeably produced, 
St would be more easy to add sentiment to it 
hy representations of groves and Cupids, and 
sleeping nymphs amid the changing colours, 
than is conmionly done by the words of audible 
mutto? 

JB, Tou mentioiied the greater length of the 
verses of Homer and Vii^l. Had not these 
poets great advantage in Ae superiority of theJr 
languages compared to our own? 
. P. It is probable, that, the introduction of 
philosophy into a country must gradually affect 
the language of it ; as philosophy converses in 
more appropriated and abstracted terms; and 
thus by degrees eradicates the abundance of me- 
taphor, which is used in the more early ages of 
society. Otherwise, though ^e Greek com- 
pound words have more vowels in proportion to 
their consonants than the £n|^ish ones, yet the 
nodes, of compounding them are less geireral ; as 
may be seen by variety of instances g^ven in the 
Fn^bceof the translators, prefixed to the System 
rf VegetaUes by the Lichfield Society ; which 
]}a|^y jnroperty of our own luiguage rendwed 
that translation of Linneus as expressive and as 
concise, perhaps more so than the original. 

.And in one respect, I b^eve, the English 
language serves the purpose of poetry better than 
iSa/f ancient ones, I mean in the greater ease of 
producing personifications ; for as our nouna 
have in general no genders affixed to them in 
prose-oomipositions, and in the habits <rif conversa- 
tfon, ihey become easily personified only by the 
addition of a masculine or feminine pronoun, as, 
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Bat round die steepy rocks and dangerons strand 
Rolb the white surf, and Shipwreck guards th« 
land. 



Add to this, that if the verses in our heroic 
poetry be shorter than those of the ancients, our 
words likewise are shorter; and in respect to 
their measure or time, which has erroneously 
been called melody and harmony, I doubt, from 
what has been said above, whether we are so 
much inferior as is generally believed ; since 
many passages, which have been stolen ft*om an- 
cient poets, have been translated into our lan- 
guage without losing any thing of the beauty of 
the versification. The following line translated 
from Juvenal by Dr. Johnson, is much superior 
to the original : 

Slow riBes Worth by Poverty depressed. 

The original is as follows : 

Difficile emergunf, quorum Tirtutiboa obstat 
lies aaguAta domi. 



. Pale Melancholy sits, and ronnd her throws 
A death -like silence, and a dread repose. 

Pojf^s Abelard. 

And secondly, as most of our nouns have the ar- 
ticle a or the prefixed to them in prose- writing 
and in conversation, they in general become per- 
amified even by the omission of these articles ; 
■■ in the bold figure of Shipwreck in Miss 
Seward*s El^y on Capt. Cook : 



B. I am glad to hear you acknowledge the 
thefts of the modem poets from the andent 
ones, whose works I suppose have been reckoned 
lawful plunder in all ages. But have not* you 
borrowed epithets, phrases, and even half a line 
occasionally from modem poets ? 

P. It may be difficult to mark the exact 
boundary of what should be termed plagiarism : 
where the sentiment and expression are both 
bcMTOwed without due acknowledgment, there 
can be no doubt ;— eingle words, on the contrary, 
taken from other authors, cannot convict a writer 
of plagiarism : they are lawful game, wild by 
nature, the property of all who can capture them ; 
— 4nd perhaps a few common flowers of speech 
may be gathered, as we pass over our neighbour's 
inclosure, without stigmatising us with the title 
of thieves ; but we must not therefore plunder 
his cultivated fruit. 

The four lines at the end of the plant Upas 
are imitated from Dr. Young's Night Thoughts. 
The line in the episode adjoined to Cassia, " llie 
salt tear mingling with the milk he sips,*' is 
from an intwesting and humane passage in 
Langhome's Justice of Peace. There are pro- 
bably many others, which, if I could recollect 
them, should here be acknowledged. As it is, 
like exotic plants, their mixture with the native 
ones, I hope, adds beauty to my Botanic Gar- 
den : and such as it is, Mr, BookseUer, I iiow^ 
leave it to you to desire the Ladies and Gentle- 
men to walk in ; but please to apprize them, 
that, like the spectators at an unskilful exhibi- 
tion in some viUage-bam, I hope they will make 
Good- humour one of their party ; and thus them- 
,selves supply the defects of the representation. 
Z 
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LOVES OF THE PLANTS. 



CANTO IV. 



1 



Now the broad Sun his golden orb unahrouds, 
Flames in the west, and paints the parted 

clouds ; 
0*er heaven's wide arch refracted lustres flow, 
And bend id air the many-oolour'd bow.-— 
—The tuneful Goddess on the glowing sky 
Fix*d in mute ecstacy her glistening eye ; 
And then her lute to sweeter tones she strung, 
And swell*d. with softer chords the Paphian 

song; 
Long aisles of oaks returned the silver sound, 
And amorous echoes talk*d along the ground ; 
Pleased Lichfield listen'd from her sacred 

bowers, 1 1 

Bow*d her tall groves, and shook her stately 

towers. 

** Nymph ! not for thee the radiant day re- 
turns. 
Nymph ! not for thee the golden solstice bums, 
Refulgent Cerea ! — at the dusky hour 
She seeks with pensive step the mountain-bower. 



Pleased LicKJieid, 1. 11. The scenery descidbed 
at the beginning of the first part, or Economy of 
Vegetation, is taken from a botanic garden about 
a mile from Lichfield. 

Cerea, 1. 15. Cactus grandiflorus, or Cereus. 
Twenty males, one female. Thb flower is a 
native of Jamaica and Veracrux. It expands a 
most exquisitely beautiful corol, and emits a 
most fragrant odour for a few hours in the night, 
and then closes to open no more. The flower 
is nearlv a foot in diameter ; the inside of the 
calyx of a splendid yellow, and the numerous 
petals of a pure white : it begins to open about 
seveT* or eight o'clock in the evening, and closes 
before sun^rise in the morning. Martyn's 
Letters, p. 294. The Cistus labdaniferus, and 
many, other flowers, lose their petals after hav- 
ing been a few house expanded in the day-time ; 
for in these plants the stigma is soon impreg- 
nated by the numerous anthers: in many 
fl.owers of the Cixtus labdaniferus 1 observed 



Bright as the Mush of rising mom, and warms 
The dull cold eye of Midnight with her charms. 
There to the skies she lifts her pehcill'd brows. 
Opes her fair lips, and' breathes her virgin 

vows ; 20 

Eyes the white zenith; counts the suns that 

roU 
Their distant fires, and blaze around the pde ; 
Or marks where Jove directs his glittering car 
O'er heaven's blue vault, — herself a brighter 

star. 
—There as soft zephyrs sweep with pausing sin 
Thy snowy neck, and part thy shadowy hairs. 
Sweet Maid of Night ! to Cynthia^s sober beams 
Glows thy warm ch^k, thy polish'd bosom 

gleams. 
In crowds around thee gaze the admiring swains, 
And guard in silence the enchanted |dains ; 90 
Drop the still tear, or breathe the impassion'd 

sigh, 
And drink inebriate rapture from thine eye. 



two or three of the stamens were perpetuvlly 
bent into contact with the pistil. 

The Nyctanthes, called Arabian Jasmine, ii 
another flower, which expands a beautiful corol* 
and gives out a most delicate perfume during 
the night, and not in the day. In its native coun- 
try, whence its name ; botanical philosophers have 
not yet explained this wonderful property ; per- 
haps the plant sleeps during the day as some 
animals do; and its odoriferous glands <mly 
emit their fragrance during the expansion of the 
petals; that is, during its waking hours; the 
Geranium triste has the same propertyof 

giving up its fragrance only in the night. The 
owers of the Cucurbita lagenaria are sidd to 
close when the sun shines upon them. In our 
climate many flowers, as tragopogon, and hlbis-' 
cus, close their flowers before the hottest part of 
the day comes on ; and the flowers or some 
species of cucubalus, and Silene, viscous cam-, 
pion, are closed all day ; but when the sun leaves 
them they expand, and emit a very agreeable 
scent ; whence such plants are termed noctiflora 
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Thus when old Need wood's hoary scenes the 

night 
Paints with blue shadow, and with milky light ; 
Where Mundy ];K>ur*d, the listening nymphs 

among, 
Loud to the echoing vales his parting song ; 
With measured step the Fairy Sovereign treads, 
Shakes her high plume, and glitters o'er the 

meads ; [train, 

Round each green holly leads her sportive 
And little footsteps mark the circled plain ; 40 
£ach haunted rill with silver voices rings, 
And night's sweet bird in livelier accents sings. 

Ere the bright star, which leads the morning 
sky, 
Hangs o'er the blushing east his diamond eye. 
The chaste Tropteo leaves her secret bed ; 
A saint-like glory trembles round her head : 
Eight watchful swains along the lawns of night 
With amorous steps pursue the virgin light ; 



Where Mundy, 1. S5. Alluding to an unpub- 
lished poem by F. N. C. Mundy, Esq. on his 
leaving Need wood- Forest. See the passage in 
the notes at the end. 

TfXfi)€Bolum, 1. 46. Majus. Garden Nastur- 
tioD, or greater Indian cress. Eight males, one 
female. Miss E. C. Linneus first observed the 
Tropttolum Majus to emit sparks or flashes in 
Hw mornings before sun-rise, during the months 
of Jane or July, and idso during the twilight in 
the evening, but not after total darkness came 
on; these singular scintillations were shown 
to her father and other philosophers ; and 
Mr. Wilcke, a celebrated electrician, believed 
them to be decti4c. Lin. Spec. Plantar, p. 490. 
Swedish Acts for the year 1762. Pulteney's 
View of Linneus, p. 220. Nor is this more 
wonderful than that the electric eel and torpedo 
^ould give voluntary shocks of electricity ; and 
in this plant perhaps, as in those animals, it may 
he a mode of defence, by which it J^arasses or 
destroys the night flying insects which infest it ; 
and probably it may emit the same sparks dur- 
ing the day, which must be then invisible. This 
curious subject deserves further investigation. 
See Dictamnus. The ceasing to shine of this 
. plant after twilight might induce one to con- 
ceive, that it absorbed and emitted light, like the 
Bolognian Phosphorus, or calcined oyster- 
•heUa, so well explained by Mr. B. Wilson, 
iod by T. B. Beccari. Experiments on Fhos- 
i*0ri, by B. AVilson. The light of the even- 
fa^, at the same distance from noon, is much 
p«iter, as I have repeatedly observed, than the 
aght of the morning ; this is owing, I suppose, 
to the phosphorescent quality of almost all bodies 
ia a greater or less degree, which thus absorb 
U^t during the sun-shine, and continue to emit 
it again for some time afterwards, though not 
in such quantity as to produce apparent scintil- 
litiena. The nectary of this plant grows from 
vhat is supped to be the calyx ; but this sup- 
ptsed calyx is coloured, and perhaps, from this 
civeumstance of its bearing tne nectary, should 
nther be esteemed a part of the corol. See an 
idditiofial note at the end of the poem. 
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O'er her fiUr form the electric lustre plays. 
And cold she moves amid the lambent blaxe 50 
So shines the glow-fly, when the sun retires. 
And gems the night-air with phosphoric fires ; 
Thus o'er the marsh aerial lights betray. 
And charm the unwary wanderer from his 

way. 
So when thy King, Assyria, fierce and proud, 
Three human victims to his idol vow'd ; 
Rear'd a vast pyre before the go}den shrine 
Of sulphurous coal, and pitch-exsuding pine ;— 
— >Loud roar the flames, the iron nostrils 
breathe, 59 

And the huge bellows pant and heave beneath ; 
Bright and more bright the blazii^ deluge 
flows, [glovFs. 

And white with seven-fold heat the fiomace 
And now the Monarch fix'd with dread sur- 
prise 
Deep in the burning vault his dazzled eyes. 
** Lo ! Three unbound amid the frightful glare, 
Unscorch'd their sandals, and unsing'd their 

hair! 
And now a fourth with seraph-beauty bright 
Descends, accosts them, and outshines the light ! 
Fierce flames innocuous, as they step, retire ! 
And slow they move amid a world of fire !" 70 
He spoke,— to Heaven his arms repentant 

spread. 
And kneeling bow'd his gem-encircled head. 

Two Sister- Nymphs, the ftiir Avenas, lead 
Their fleecy squadrons on the lawns of Tweed ; 



iSb shines the glow-JIi/, 1. 51. In Jamaica, in 
some seasons of the year, the fire flies are seen 
in the evenings in great abundance. When they 
settle on the ground, the bull-fr<^ greedily de- 
voura them ; which seems to have given origin 
to a curious, though cruel, method of destroy- 
ing these animals : if red-hot pieces of charcoal 
be thrown towards them in the dusk of the even- 
ing, they leap at them, and, hastUy svrallow- 
ing them, arc burnt to death. 

uivena. 1. 7S. Oat. The numerous families 
of grasses have all three males, and two females, 
except Anthoxanthum, which gives thegratefrd 
smell to hay, and has but two males. The herbs 
of -this order of vegetables support the countless 
tribes of graminivorous animals. The seeds 
of the smaller kinds of grasses, as of aira, poa, 
briza, stipa, &c. are the sustenance of many 
sorts of birds. The seeds of the large ffrassea, 
as of wheat, barley, rye, oats, supply food to 
the human species. 

It seems to have required more ingenuity to 
think of feeding nations of mankind with so 
small a seed, th»ii with the potato of Mexico, 
or the bread-fruit of the southei*n islands ; hence 
Ceres in Egypt, which was the birth-place of 
our European arts, was deservedly celebrated 
amongst their divinities, as wdl as Osyris, who 
invented the Plough. 

Mr. Wahlbom observes, that as wheat, rye, 
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Pass with light step his wa?e-worn banks 

along, 
And wake his Echoes with their silver tongue ; 
Or touch the reed, as gentle Love inspires. 
In notes accordant to their chaste desires. 



I. 



" Sweet Echo! sleeps thy vocal shell» 
Where thb high arch o*erhangs the dell ; 80 
While Tweed with sun-reflecting streams 
Chequers thy rocks with dancing beams ?— • 

II, 

Here may no damours harsh faitrude , 
No brawling hound or clarion rude ; 
Here no fell beast of midnight prowl, 
And teach thy tortured diffii to howl ! 

HI. 

Be thine to pour these vales along 
Some artless shepherd's evening song ; 
While night's sweet bird, from yon high ^ray 
Responsive, listen to his lay. 90 

IV. 

And if, like me, some love-lorn maid 
Should sing her sorrows to thy shade, 
Oh, sooth her breast, ye rocks around t 
With softest sympathy of sound." 

From ozier bowers the brooding halcyons pe^, 
The swans pursuing cleave the glassy deep. 
On hovering wings the wondering reed-larks 

play, 
And silent bitterns listen to thelay.-^ 
Three shepherd*swains beneath the beechen 

shades 
Twine rival garlands for the tuneful maids ; 
On each smootii bark the mystic love-knot 

frame, 101 

Or on white sands inscribe the favour'd name. 
Green swells the beech, the widening knots im- 
prove. 
So spread the' tender growths of living love; 
Wave follows wave, the letter'd lines decay. 
So love's soft forms uncultured melt awity. 



and manv of the grasses, and plantain, lift up 
their anthers on long filaments, and thus expose 
the enclosed fecundating dust to be wasbed 
away by the rains, a scarcity of com is produc- 
ed by wet summers ; hence the necessity of a 
caretiil choice of seed-wheat, as that, which had 
not received the dust of the anthers, will not 
grow, though it may appear well to the eye. 
The straw of the oat seems to have been the m»t 
musical instrument, invented d^rinff the pasto- 
nil ages of the world, before the msGOvery of 
metals. See note on Cistus. 



From time's remotest dawn where Chisa 

brings 
In proud successimi all her petrioi>klng9 ; ' 
O'er desert-sands, deep gnlfb, and hills sublime 
Extends her massy wall from dUme to dime; 
With bells and dn^^ons crests her pagod-bowen, 
Her silken palaces, and pcHNselain towers ; 112 
Widi long canals a thousand nations laves ; 
Plants all her wilds, and peoples all her virav«»; 
Slow treads Mr Canikabis the breezy strand, 
The distaff atreams disheveU'd in hor hand ; 
Now to the left her ivory neck inclines^ 
And leads in PSaphian.curvBs its azure lines; 
Dark waves the fringed lid, the warm cheek 

glows, • 
And the fur ear the parting locks disdose ; \^ 
Now. to the right with airy sweep she bends, 
Quick join the threads, the dandng spds de^^ 

pends. 
— JFiw^ swains attracted guard the Nymph, by 

turns 
Her grace inchants them, and her beauty bams ; 
To each she^ws with sweet assuasive smile. 
Hears his soft vows, and tmrns her spole the 

whUe. 

So when with light and 8hade> ctmoordaat 
strife! 
Stem Clotho weaves the chequer'd thread ofHb ; 
Hour after hour the growing line extends. 
The cradle and the coffin bound its eoda.; ISP 
Soffc cords of silk the whirling spoles reveal, 
If smiling Fortune turn thb giddy whed ; 
But if sweet Love with luiby-fingers twines^ 
And wets with dewy lips the lengtlunupg liaes^ 
Skein after skein cdestial tints unfold* 
And all die silkNi tissue shines with gdd. 

Warm with sweet blushes bright Calantha 
glows, 
And prints with, frolic step tiie mdting snows : 



Cannabis, L 115. Chinese hemp. Twolraosesk 
Five males. A new qtedes 61^ hemp, of whkh 
an account is given bv K. Fitzgerald Esq. in a. 
letter to Sir Joseph Banks, and which iabdiev> 
ed to be much superior to the hemp <rf ¥SM!t 
countries. A few seeds of this plant were sown 
in England on the 4th of June, and erew to 
fourteen feet seven inches in height by tne mid- 
dle of October ; they were nearly seven indies 
in circumference, and bore many lateral 
branches, and produced very white and tough 
fibres. At some parts of the time these^lants 
o'ew nearly eleven inches in a wedc— Fbika. 
Trans. Vol. LXXII. p. 46. 

Paphktn curves. 1. 118. In hkingeplousworic, 
entitled. The Analysis of Beauty, Mr. Hogarth 
believes that the triangular gliuM, -which was 
dedicated to Venus in her tem^ at P^^hes, 
contained in it a line bending ^irally round a 
cone with a certain degree of curvature ; and 
that this pyramidal outline and aerpeatiBeettrye 
constitute the prindples of Grace vid BoAOtr. 

GakLnthtu, 1. 1S7. Nivalis. Snowdrop. Six 
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sileiit floods, white hills, and glittering 
meads, 
Six riTal swains the playful beauty leads, 140 
Chides with her duleet voice the tardy Spring, 
Bidashunbering Zephyr stretch his folded wing, 
Wakes tiie hoarse euokoo in his gloomy cave. 
And calls the wondering dormouse from his 
grave, [grove, 

Bids the mute redbreast cheer the budding 
And plaintive ringdove tune her notes to love. 

Spring ! with thy ovm sweet smile and tune- 
ful tongue. 
Delighted Bellis calls her infant throng. 
Each on his reed astride, the cherub-train 149 
Watch her kind looks, and circle o'er the plain ; 
Now with young Wonder touch the sliding snail. 
Admire bis eye-tipp'd horns, and painted mail ; 
Chase with quick step, and eager arms out- 
spread. 
The pausing butterfly from mead to mead ; 
Or twine green oziers with the fragrant gale. 
The azure harebel, and the primrose pale, 



males, one female. The first flower that ap- 
pears after the winter solstice. See Stilling- 
'fleet's Calendar of Flora. 

Some snowdrop-roots taken up in winter, and 
boiled, had the insipid mucilaginous taste of the 
orchis, and, if cured m the same manner, would 
probably make as good salep. The roots of the 
nyadnth, I am informed, are equally insipid, 
and might be used as an article of iood.s Gmelin, 
in his history of Siberia, says the Martagon Lilv 
makes a i>art of the food of that country, which 
is of the same natural order as the snowdrop. 
Some roots of crocus, which I boiled, had a dis- 
agreeaUe flavour. 

The difficulty of raising the orchis from seed, 
has, perhaps, been a principal reason of its not 
being cultivated in mis country as an article of 
food. It is afiirmed, by one of the Linnean 
school, in the Amcenit. Academ. that the seeds 
of orcliis will ripen, if you destroy the new 
bulb ; and that Illy of the valley, convallaria, 
will produce many more seeds, and ripen them, 
■If €he roots be crowded in a garden-pot, so as to 
prevent them from producing many bulbs, VoL 
Y [. p. ISO. It is probable either of these me- 
lliods may succeed with these and other bulbous- 
rooted plants, as snowdrops, and might render 
their cultivation profitable in this climate. The 
root of the asphoaelus ramosus, branchy aspho- 
dd, is used to feed swine in France ; the starch 
Si obtained from the alstromeria licta. M6m. 
d'Agricult. 

MOtB m-olifera, 1. 148. Hen and chicken 
-daiav. In this beautiful monster qot only the 
immetion or doubling of the petals takes place, 
as described in the note on Alcea ; but a nume- 
•rotts eirdet of less flowers on jpedundes, or foot- 
tliJks, rise from the sides of the calyx, and sur- 
foand the proliferous parent. The same occurs 
^Sn calendula, marigold ; in heracium, hawk- 
weed ; and in aeabiosa, scabious. Phil. Botan. 
p. 88» 

Thefraerani gale* 1. 166. The buds of the 
nyrica gue possess an agreeable aromatic fra- 
^fnuiee, and might be worth attending to as an 



Join hand in hand, and in procession gay 
Adorn with votive wreaths the shrine €t£ 

May. 
— ^So moves the Goddess to the Idalian groves, 
And leads her gold-hair'd family of Loves. 160 
These, from the flaming furnace, strong and bold 
Pour the red steel in many a sandy mould ; 
On tinkling anvils (with Vulcanian art,) 
Turn with hot tongs, and foige the dreadful 

dart ; 
The bsffbed head on wiiirling jaspers grind. 
And dip the ];K>int in ];K>ison for the mind ; 
Each poUsh'd shaft with snow-white plumage 

wing. 
Or stnun the bow reluctant to its sizing. 
Those on light pinion twine with busy hands. 
Or stretch from bough to bough the flowery 

bands ; 170 

Scare the dark beetle, as he wheels on high. 
Or catch in silken nets the gilded fly ; 



article of the materia medica. Mr. Sparmaii 
suspects, that the green wax-like substance, with 
which at certain times of the year the berries of 
the mjrrica cerifera, or candle-berry myrtle, are 
covered^ are deposited there by insects* It is 
used by the inhabitants for making candles, 
which he says burn rather better than those 
made of tallow. Voyage to the Cape, V. I. p. 
846. Du Valde gives an aocoimt of a white wax 
made by small insects round the branches of a 
tree in China in great quantity, which is there 
collected for memcal and economical purposes. 
The tree is called tong-tsin. Descript. of China. 
VoL I. p. 280. 

Dee}) in wide caves. 1. 179. The arguments 
which tend to show that the warm springs of 
this country are produced from steam raised by 
deep subterraneous fires, and afterwards con- 
densed between the strata of the mountains, 
appear to me much more conclusive than the 
idea of their being warmed by chemical combi- 
nations near the surface of the earth ; for, 1st, 
their heat has kept accurately the same perhaps 
for many centuries, certainly as long as we have 
been possessed of good thermometers ; which 
cannot be well explained, without supposing - 
that they are first in a boiling state. For as the 
heat of boiling water is 212, and that of the inter- 
nal parts of the earth 48, it is easy to understand 
that the steam raised ftxmi boiling water, after 
being condensed in some mountain, and nassing 
from thence through a certain space of tne cold 
earth, must be cooled always to a given d^;ree ; 
and it is probable the distance from the c^t of 
the spring to the place where the steam is con- 
densed, might be guessed by the degree of its 
warmth. 

2. In the dry summer of 1780, when all other 
springs were either dry or much diminished, 
tnose of Buxton and Matlock (as I was well in- 
formed on the spot) had suffered no diminution ; 
which proves that the sources of these warm 
springs are at great depths below the surface of 
the earth. 

d. There are numerous perpendicular fissures 
in ihe roclra of Derbyshire, in which the ores of 
lead and copper are found, and which pass to 
unknown depths, and might thence afford a 
passage to steam fh>m great subterraneous fires. 
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Call the young Zephyrs to their fragrant 

howere, 
And sUy with icitsea sweet the vernal Hours. 

Where, as proud Masson rises rude 'and bleak, 
And with misshapen turreto crests the Peak, 
Old Matlock gapes with marble Jaws, beneath. 
And o'er scared Derwent bends his flinty teeth ; 
Deep in wide caves below the dangerous soil 
Blue sulphurs flame, imprison'd waters boiL 180 
impetuous streams in spiral columns rise 
Through rifted rocks, impatient for the skies ; 
Or o'er bright seas of bubbling lavas blow ; 
As heave and toss the billowy fires below ; 
Condensed on high, in wandering riUs they glide 
From Mass<m's dome, and burst his sparry side ; 
Round hb grey towers, and down his fringed 

waUs, 
From cliff to cliff, the liquid treasure falls ; 
In beds of stalactite, bright ores among, 189 
O'er corals, shells, and crystals, winds along } 
Crusts the green mosses, and the tangled wood. 
And sparkling plunges to its parent flood. 
■^O'er the warm wave a smiling youth presides. 
Attunes its murmurs, its meanders guides, 
(The blooming Fucus) in her sparry coves 
To amorous Echo sings his secret loves, 



4. If these waters were heated by the decom- 
position of pyrites, there would be some chaly- 
neate taste or sulphureous smell in them. See 
note in part I. on the existence of central fires. 

Fucus, I. 195. Clandestine marriage. A 
species of fucus, or of conferva, soon appears in 
all basons which contain water. Dr. Priestley 
found that great quantities of pure dephlogisti- 
cated air were given up in water at the points of 
this vegetable, particularly in the sunshine, and 
that hence it contributed to preserve the water 
in reservoirs from becoming putrid. The mi- 
nute divisions of the leaves of subaquatic plants 
as mentioned in the note on Trapa, and of the 
gilk of fish, seem to serve another purpose be- 
sides that of increasing their surfiEuse, which has 
not, I believe, been attended to, and that is to 
ftMsilitate the separation of the air, which is me- 
dianically mixed or chemically dissolved in wa- 
ter by their points or edges : this ^p^urs- on 
Immersing a dry hairy leaf in water fresh from 
a pump ; innumerable globules like quicksilver 
appear cm almost every point ; for tiie extremi- 
ties of these points attract the particles of water 
less forcibly than those particles attract each 
other ; hence the contained air, whose elasticity 
was but just balanced by the attractive power of 
the surrounding particles of water to each other, 
find at the point of each fibre a place where the 
resistance to its expansion is less ; and in conse- 
quence it there expands, and becomes a bubble 
of air. It is easy to foresee that the rays of the 
eunshine, by being refracted and in part reflected 
by the two surfaces of these minute air-bubbles, 
must impart to them much more heat -than to 
the transparent water ; and thus facilitate their 
ascent by further expanding them ; and that the 
points of vegetables attract the particles of water 
less than they attract each, other, is seen by the 
spherical form of dew-drops on the points of 

frass. See note on Vegetable Respiration in 
'art I. 



{Canto ir. 

Bathes his fidr forehead in the milsty ttream, 
And with sweet breath perfumM the ri^ng steam. 
—So, erst, an Angel o'er Bethesda's springs, 
Each mom descending, shook his dewy wings; 
And as hb bright translucent form he laves, 
Salubrious powers enrich the troubled waves. 

Amphibious nymph, from Nile's prolific bed 
Emerging Trapa lifts her pearly head ; - 
Fair glows her virgin cheek and modest breast, 
A panoply of scales deforms the rest ; 
Her quivering fins and panting gills she hides, 
But spreads her silver arms upon the tides ; 



Trapa, L 804. Four males, one female. The 
lower leaves of this plant grow under water, 
and are divided into minute capillary ramifica- 
tions; while the upper leaves are broad and 
round, and have air-bladders in their footstalki 
to support them above the surface of the water. 
As* the aerial leaves oi vegetables do the office of 
lungs, by es^;K)singalaTge surface of vessels with 
their contained fiuids to the influence of tiie air ; 
so these aauatic leaves answer a similar purpose 
like the gills of fish ; and perhaps gun from war 
ter or give to it a similar materiaL As the ma- 
terial mus necessary to life seems to abound men 
in air than in water, the subaquatic leaves of 
this plant, and of sisymbrium, oenanthe, ranuiu 
cuius aquatilis, water crowfoot, and some 
others, are cut into fina divisions to increase the 
surface ; whilst those above water are undivided. 
So the plants on high mountains have their up- 
per leaves more divided, as pimpinella, petroeeU- 
num, and others, because here the air is thinner, 
and thence a larger surface of contact is requir- 
ed. The stream of water also passes but once 
alon|^ the gills of fish, as it is sooner deprived of 
its virtue ; whereas the air is both received and 
ejected by the action of the lungs of land- 
animals. The whale seems to be an exception 
to the above, as he receives water and spouts it 
out again fraan an organ, whidi I simpose te 
be a respiratory one ; and probably the uimprey, 
so frequent in the month of Apnl both in the 
Severn and Derwent, inspires and expires wa- 
ter on the seven holes<on each side of the neck, 
which thus perform the office of the gills of otiier 
fish. As spring- water is nearly of the same de- 
gree of heat in all climates, the aquatic plants, 
which grow in rills or fountains, are found 
equally in the torrid, temperate, and frigid 
zones, as water-cress, water^parsnip, ranun- 
culus, and many others. 

In warmer climates the watery grounds ars 
usefully cultivated, as with rice ; and the roots 
of some aquatic plants are said to have sup|died 
food, as the ancient lotus in Egypt, "whidi some 
have supposed to be the nymphsMU— In jSberia 
the roots of the butomus, or flowering rush, are 
eaten, which is well wortii further Inquiry, as 
they grow spontaneously in our ditches and ri- 
vers, which at present produce no esculent veg- 
etables ; and might thence become an article of 
useful cultivation. Herodotus, affirms that the 
Egyptian lotus grows in the Nile, andresembiss 
a lily. That the natives dry it in the sun, and 
take the pulp out of it, which grows like the 
head of a poppy, and bake it for bread. Euterpe. 
Many grit-stones and coals, which I have seeiit 
seem to bear an impression of the roots of the 
nymphflea, which are often three or four inches 
thick, especially the white-flowered one. 
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BshesailB, her iyory neck she laves, 
lakes her golden tresses o'er the waves. 
i*d round the Nymph, in circling gam- 
bols glide 211 
Nereid-forms, or shoot along the tide ; 
Q as one they rise with frolic spring, 
iat the wondering air on humid wing ; 
U descending plunge beneath the main, 
sh the foam with undulating train ; 
below, they wheel, retreat, advance 
md ocean weave the mazy dance ; 
leir quick heads, and point their diamond 
eyes, 819 
'inkle to the sun with ever-changing dyes. 

re Andes, crested with volcanic beams, 
; long line of light on Plata's streams ; 
1 his springs, unlocks his golden caves, 
ids and freights the immeasurable waves ; 
:ed Ocyma at twilight hours 
IT light car, and leaves the sultry bowers ; 
rising ray, and youth's seductive dye, 
i on her cheek, and brighten'd in her 
eye; 

um salmum, 1. 225. Saline basil. Class 
>wers. The Abbe Molina, in his History 
[, translated from the Italian by the 
Trewvel, mentions a species of basil, 
te calls ocymum salinum : he says it re> 
the common basil, except that the staUc 
I and jointed ; and that Chough it grows 
iles from the sea, yet every morning it is 
with saline globules, which arehara and 
t, anpearing at a distance like dew ; and 
h plant furnishes about half an ounce of 
: every day, which the peasants collect, 
as oomm<Mi salt, but esteem it superior 

XT. 

1 article of diet, salt seems to act simply 
lulus, not contidning any nourishment, 
!ie only fossil substance which the caprice 
und has vet taken into their stomachs 
ith their rood ; and, like all other unna- 
imuli, is not necessary to people in 
and contributes to weaken our system ; 
.t may be useful as a medicine. It seems 
) immediate cause of the sea-scurvy, as 
tients quickly recover by the use of fresh 
as; and is probably a remote cause of 
(which consists in the want of irritabi- 
Le absorbent vessels) and is therefore ser- 
to these patients ; as wii^e is necessary 
whose stomachs have been weakened bv 
The universality of the use of salt with 
, and in our cookenr, has rendered it 
to prove the truth of"^ these observations. 
rt that flesh-meat cut into thin dices, 
w or boiled, might be preserved in coarse 
* treacle ; and thus a very nourishing 
tary diet might be presented to our sea- 
w note on salt-rocks, in Fart I. Canto 
a person unaccustomed to much salt 
It a couple of red herrings, his insensi- 
iration will be so much increased by the 
of the salt, that he will find it necessary 
two hours to drink a quart of water : 
a of a continued use of salt in weaken- 
action of the lymphatic system may 
deduced. 



THE PlaANTS. iss 

Chaste^ pure, and white, a zone of sUvcr gnsed 
Her tender breast, as ^Hiite, as pure, as ffaaste ; 
— By/nir fond swains in playAil cirdea drawn. 
On glowing wheels she tracks tiie moon-bright 

lawn, 2S2 

Mounts the rude diff, unveils her blushing 

charms, 
And calls the panting zephyrs to her arms. 
Emerged from ocean springs the vaporous air. 
Bathes her light limbs, uncurls her amber hair, 
Incrusts her beamy form with films saline. 
And beauty blazes through the crystal shrine.— 
So with pellucid studs the ice-flower gems 
Her rimy foliage and her candied stems. 240 
So from his glassy horns, and pearly eyes, 
The diam<md-beetle darts a thousand dyes; 
Mounts with enamel'd wings the vesper gale. 
And wheeling shines in adamantine mail. 

Thus when loud thunders o'er Gomorrah 

burst, [curst. 

And heaving earthquakes shook his realms ac- 
An Angel-guest led forth the trembling fair 
With shadowy hand, and wam'd the guiltless 

pair; [fly, 

" Haste from these lands of sin, ye righteous ! 
Speed the quick step, nor turn tiie lingering 

eye!"— 250 

—Such the command, as fabling bards recite. 
When Orpheus charm'd the grisly king of night ; 
Sooth'd the pale phantoms with his plaintive 

lay. 
And led the fair assurgent into day.— 
Wide yawn'd the earth, the fiery tempest flash'd. 
And towns and towers in one vast ruin crash'd; 
Onward they move, — ^loud horror roars behind. 
And shrieks of anguidi bellow in the wind. 
With many a sob, amid a thousand fears. 
The beauteous wanderer pours her gushing 

tears; 260 

Each soft connection rends her troubled breast, 
— She turns, unconscious of the stem behest !— 
** I faint !— I fiill !— ah, me !— eensations chill 
Shoot through my bones, my shudderh^^ bosom 

thrill ! [fatilt, 

I fireeze ! I freeze ! just Heaven r^^ds my 
Numbs my cold limbs, and hardens into salt !— 
Not yet, not yet, your dying love resign ! 
This last, last kiss receive !— no longer thine !"•— 
She said, and ceased,— her stiffen'd form he 

press'd, 869 

And strain'd the briny column to his breast ; 
Printed with quivering lips the lifeless snow, 
And wept, and gazed the monument of wo.-— 
So when ^neas through the flames of Troy 
Bore his pale sire, and led his lovely boy ; 
With loitering step the fair Creusa sUy'd, 
And death involved her in eternal shade.— 



Ice-floiver, 1. 2S9. Mysembryanthemum erys- 
tallinum. 



i 
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—Oft tfw tone FSlgrin* ^fekst hit road fontOKM, 

Ifarks the wide ndna, and the milphm^d lalue; 

On nw^iMfring pOfli amid aaphaltic mud 

Hean the hoane bittern, where Gomorrah 

stood; 280 

BeoaUs the unhappy Pair with lifted eye. 
Leans on the crystal tomb, and breathes the 

silent sifh. 

Widi net-wore sash and glittering gorget 
dress*d, 
And scarlet robe lapellM upon her breast, 
Stem Ara frowns, the measured march as- 
sumes, [plumes ; 
Trails her long lance, and nods her shadowy 
While Love's soil beams illume her treacherous 

eyes. 
And Beauty lightens through the thin disguise. 
So erst, when Hercules, untamed by toil, , 
Own*d the soft power of Dejanira's smile :— 890 
His lion-spoils the laughing Fair demands. 
And gives the disUff to his awlcward hands '/ 
O'er her white neck the bristly mane she 

throws. 
And binds the gaping whiskers on her brows ; 
Flaics round her slender waist the shaggy vest. 
And clasps the velvet paws across her breast. 



Jlrum. L 285. Cuckow-pint, of the dass 
Gynandria, or masculine ladies. The pistil or 
female part of the flower, rises like a club, is 
covered above or dothed, as it were, by the an- 
thers or males ; and some of the species have a 
lanm scarlet blotch in the middle of every leaf. 

The singular and wonderful structure of this 
flower has occasioned manv disputes amongst 
botanists. See Toumef. Malpig. DiUen. Riven. 
&c. The receptacle is enlu^ed into a naked 
dub, vritib the germs at its base; ^e stamens* 
are affixed to the receptade amidst the germs (a 
natural pnxugy,) and thus do not need the as- 
sistance of devatin^ filaments : hence the flower 
may be said to be inverted. JFamilies of Plants 
translated from Linneus, p. 618. 

The apadix of this plant is frequently quite 
white, or coloured, and the leaves liable to be 
streaked with white, and to have black or scar- 
let blotches on them. As the plant has no corol 
or blossom, it is probable the coloured juices in 
these parts of the sheath or leaves may serve the 
same purpose as the coloured puices in the petals 
of other flowers; from which I suppose the 
honey to be prepared. See note on Heileboms. 
I am informed that those tulip-roots which have 
a red cutide produce red flowers. See Rubia. 

When the petals of ^the tulin become striped 
with manv colours, the plant loses almost half 
of its heignt ; and the method of making them 
thus breads into colours is by transplanting them 
into a meagre or sandy soil, after they fuwe pre- 
vimisly enjoyed a richer soil: hence it appears, 
that the plant is weakened when the flower be- 
comes variegated. See note on Anemone. For 
the acquired habits of vegetables, see Tulipa, 
Orchis. 

The roots of the Arum are scratched up and 
eaten by thrushes in severe snowy seasons. 
White's Hist, of Sdboum, p. 45. 



Next with soft 1mo4s ikeloiattad elub aha rssn^ 
Heaves up ftva earth, and on her shouldflr 

bears. 
Onward with loftier step the Beauty treads, 
And trails the brinded ermine o'er the meads ; 
Wolves, bears, and pards, lorsake the aftighted 

groves, sol 

And grinning Satyrs tremble, as she moves. 

Caryo*s sweet smile Dlanthus proud admirei, 
And gazing bums with unallow'd desires ; 
With aighs and sorrows her compassion moves, 
And wins the damsd to illicit loves. ^ 

The Monster-ofiiq>ring heirs the father's pride, 
Mask'd in the damask beauties of the bride. 
So, when the Nightingale in eastern bowers 909 
On quivering pinion woos the Queen of flowers; 
Inhales her fragrance, as he hangs in air. 
And mdts with mdody the blushing fair; 



DiarUhus, 1. SOS. Snperbus. Proud Pinlc 
There is a kind of pink called Fairchild's mule, 
which is here supposed to be produced between 
a Dianthus superbus, and uie CaryophyUus, 
Clove. The Dianthus superbus enuts a most 
fracrant odour, particularly at night. V^etable 
mmes supfrily an irrefragable ai^ument in fa- 
vour of the sexual system of botany. They are 
said to be numerous ; and, like the mules of flie 
animal kingdom, not always to continue their 
spedeoHI>y Med. There is an account of a curi- 
ous mole from the Antirrhinum linaria, Toad- 
flax, in the Amoenit. Acadahi. V. L No. & aod 
many hybrid plants described in No. SB. The 
urtica alientia is an evergreen fdant, whic& v^ 
pears to be a nettle from the miale flowers, and 
a Pellitory (Parietaria) frwn the female ooa 
and the fruit ; jtnd is henoe between both. Miff- 
ray, Syst. Veg. Amongst the Finglish indigen- 
ous pUnts, Ine veronica hybrida, mule sj^ed- 
wel, is supposed to have originated from the 
officinal one, and the qpiked one. And ^ 
Sibthorpia Europoea to have for its parents tiie 
gcdden saxifrage and marsh poinvwort. Pnl- 
teney's View of Linneus, p. 258. Mr. Grdberg, 
Mr. Schreber, and Mr. Ramstrom, seem of 
opinion, that tlie internal structure or parts d 
fructifi.cation in mule-jdants resemble the i^emik 
parent ; but that the habit or external stmetitfe 
resembles the male parent. See trea;ti8es amdcr 
the above names in V. VI. Ameaodt. Academic 
The mule produce^ from a herse and the ass t»> 
sembles the horse externally with his ean, 
mane, and tail ; but with the nature air maa- 
ners of an ass : but the Hinnus, or cre ature pro- 
duced from a male ass, and a mare, reaemUea 
the father externally in stature, aah-colonr, nd 
the black cross, but with the nature or asaancfs 
of a horse. The breed from Spuaish rama 9aA 
Swedish ewes resembled the Spanish afaaep in 
wool, stature, and external form ; but vras ai 
hardy as the Swedish sheep ; and the coatiarr 
of those which were produced from Swedin 
rams and Spanish ewes. Hie offs^ng from 
the male goat of Angora and the SwedUi ftmsle 
goat had long soft l^mel's hair ; but that fron 
the male Swedish goat, and the female one <rf 
Angora, had no improvement of their wo(d. 
An English ram without horns, and a Swedish 
homed ewe, produced sheep without liomk 
Amcen. Acad. Vol. VI. p. la. 



JfTJ 



xjomas OF thb i^^Airas. 



Half-roce, iuitf4>ird, a beauteous ffonster 

flprlngB, [wings; 

Waves his thin leaves, and claps his glossy 
Long horrcaat thorns his mossy legs snrroond, 
And tendril-talons root him to the ground ; 
Green fflms of rind his wrinkled neck o*er- 

spread, 
And crfattson petals crest bis curied <head ; 
Soft warbling beaks in each bright blossom 

moTe, 
And vocal Rosebuds thrill the enchanted grove ! 
Admiring Evening stays her beamy star, %1 
And still Night listens from his ebon car ; 
WhDe on white wings descending Houries 

throng, 
And diink the floods of t>dour and of sofiig. 

When from his golden urn the Solstioe pours, 
O'er Afric's sable sons the sultry hours ; 
Wlwn not a gale flits o*er her tawny hi^, 
Savewiiere the dry Harmattan breathes and 
kills; 



7%e dry harmattan. L S28. Theharmattan is 
a Slncular wind blowing from the interior parts 
sf Africa to the Atlantic ocean, sometimes for a 
km homns, sometimes for several days without 
ngnlar periods. It is always attended with a 
ftg or haze, so dense as to render Jhose objects 
famslble which are at the distance of a quarter of 
ainile; the sun appears through it only about 
■SOB, Jmd tiien <»f a dilute red, and very minute 
articles subside from the misty air so as to make 
as grass, and the skins of n^roes appear whit- 
klk The extreme dryness which attends this 
irind or f<^, without dews, withers and quite 
dries the leaves ci vegetables ; and is said by Dr. 
Itlad.at .some seasons to be &tal and malignant 
tunankind ; nrbbably after much preceding wet, 
llikNi it may become loaded with tne exhalations 
Ifcw putrid marshes ; at other seasons it is said 
Is (&eck epidemic diseases, to cure fluxes, and 
tsjieal nloers and cutaneous eruptions; which 
htpBitebly effected by its yielding no moisture 
Mhe juouths of the external absorbent vessels, 
lir which the actions of the other branches of 
wm ahaorbent system is increased to supply the 
hifimnry. Account of the Harmattan, Phil, 
Trims. VoL LXXI. 

The Rev. Mr. Sterling gives an account of a 
iukmean £>r six or eight nours at Detroit in 
Aicrica, on the 19th of October, 1762, in which 
t|M son appeared as red as blood, and thrice its 
, wmal dze : some rain falling, covered white 
fiyr with dark drops, like sul^hmr or dirt, 
VMsii burnt like wet gun-powder, and the aii 
tedft very sulphweous smell. He supposes this to 
liero^been wmtted from some distant earthquake 
Irvoleano. Fhik>s. Trans. VoL LIII. p. 68. 

■Xn many circumstances this wind seems much 
Id r s ocm ble the dry fog which covered most 
parts of Europe for many weeks in die summer 
ff 1780, which has been supposed to have had a 
wloHoic origin^ as it succeeded the violent erup- 
tftn ei Mount Hecla, and its neighbourhood. 
nratn the subsidence of a white powder, it seems 
probable that theharmattan has a smilar origin, 
from the unexplored mowitains of Africa. Nor 
is it improbable, that the epidemic coughs, which 
occasionally traverse immense tracts of country, 
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When stretoh'd in dust her gasping pantiiers Ho, 
And writh'd in foamy folds her serpents die : SaO 
Indignant Atlas moams his leafless woods. 
And Gambia trembles for his siiddng floods ; 
Contagion stalks along <lie briny sand. 
And Ocean rolls his sick'ning shoals to land. 
— Fair Chunda smiles amid the burning waste, 
Her Inrow unturban'd, 4md her srane unbraced ; 
Ten brother-youths with light umhrellas shade, 
Or fim with busy hands the panting maid ; 
Loose wave her locks, disclosing, as they break. 
The rising bosom and averted cheek ; -840 

Clasp'd round her ivory neck with studs of gold 
Hows her thin vest in many a gauzy fold ; 
O'er her light limbs the dim transparmoe pibys, 
^ And the fair form, it seems to hide, lietrays. 

Cold from a thousand rocks, where Ganges 
leads • 

The gosluog watera to his sultry meads ; 



may be the products of volcanic eruptions ; nor 
impossible, that at some future time contagious 
miasmata may be thus emitted from subterrane- 
ous furnaces, in such abundance as to eontand- 
nate the whole atmosphere, and depopulate tiie 
earth i 

His sickening shoals. 1. S34b Mr. Marsden re- 
lates, that in the island of Sumatra, during the 
November of 1775, the dry monsoons, or S. £. 
winds, ccmtinued so mucn longer than usual, 
that the large rivers became dry ; and prodigious 
ouantities of sea-fish, dead and dying, were seen 
floating for leagues on the sea, and <mven on the 
beach by the tides. This was supposed to have 
been caused by the great evaporation, md the 
deficiency of fresh- water rivers havingrendered 
the sea too salt for its inhabitants. The season 
then became so sickly as to destroy great num- 
bers of people, both foreigners and natives. Phil. 
Trans. Vol. LXXI. p. S84. 

Chunda. 1. S3d. Chundali borrum is the name 
which the natives give to this plant ; it is die 
hedysarum gyrans, or moving plant ; its class is 
two brotherhoods, ten males. Its leaves are 
continually in epontaneous motion ; some rising 
and others fiedling ; and others whirling circul- 
arly by twistiuff theh* stems ; this spontaneous 
movement of the leaves, when the air is quite 
still and very warm, seems to be necessary to the 
plant, as perpetual jreapiration is to animal life* 
A more particular account, with agood print ^ 
the hedysarum gyrans is given by MTBroussonety 
in a paper on vegetable motions in the Histoire 
de r Academic des Sciences. Ann. 17B4, p. 6091 

Hiere are many other instances of spontaneous 
movements of the parts of vegetables. In the 
marchantia p<dymorpfaa some yellow wool pro- 
ceeds from the flower-bearing anthers, which 
moves spontaneously in the anther, while It 
drops its dust like atoms, Murray, Syst. Veg. 
Sefe note on Collinsonia for other instances of 
vegetable spontanety. Add to this, that as the 
sleep of animals consists in a suspension of 
voluntary motion, and as veisetables are like- 
wise subject to sleeps there is reaso^ to con- 
clude, tluit the various, actions of owning and 
closing their petals and fdiage may te justly 
ascribed to a vcduntary power : for without tbie 
faculty of volition, sleep would not have been 
necessary to them. 
Aa 
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By moon-crown*d mosques with gay reflection* 

gUdes, 
And vast pagodas trembling <m Us sides ; 
Wi til sweet loquacity Nelumbo sails. 
Shouts to his shores, and parleys with his gales ; 
Invokes his echoes, as she moves along, 851 
And thrills his rippling surges with her song. 
—As round the Nymph her listening lovers 

play, 
And guard the Beauty on her watery way ; 
Charm*d on the brink relenting tygers gaze, 
And pausing buffaloes forget to graze ; 
Admiring elephants forsake their woods. 
Stretch their wide ears, and wade into the floods ; 
In. silent herds the wondering sea-calves lave, 
Or nod their slimy foreheads o'er the wave ; 860 
Poised on still wing attentive vultures sweep. 
And winking crocodiles are lullM to sleep. 

Where leads the northern Star his lucid train 
High o'er the snow-clad earth, and icy main. 
With milky light the white horizon streams. 
And to the moon each sparkling mountain 

gleams. 
Slow o'er the printed snows with silent walk 
Huge shaggy forms across the twilight stalk ; 
And ever and anon with hideous sound 869 

Burst the thick ribs of ice, and thunder round. 
There, as old Winter flaps his hoary wing. 
And lingering leaves his empire to the Spring, 
Pierced with quick shafts of silver-shooting 

light 
Fly in dark troops the dazzled imps of night.— 
« Awake, my Love!" enamour'd Muschus 

cries, 
" Stretch thy fair limbs, refulgent maid arise ; 



Nelumbo, 1. 84-9. Nympbea Nelumbo. A 
beautiful rose-red flower on a receptacle as lai^e 
as an artichoke. The capsule is perforated with 
holes at the top, and the seeds rattle in it. Per- 
fect leaves are seen in the seeds before they ger- 
minate. Linneus, who has enlisted aU our 
senses into the service of botany, has observed 
this rattling of the Nelumbo ; and mentions 
what he calls an electric murmur, like distant 
thunder, in hop-yards, when the wind blows ; 
and asks the cause of it. We have one kind of 
pedicularis, in our meadows, which has obtain- 
ed the name of rattle-grass, from the rattling of 
its dry seed vessels under our feet. 

Bvrst the thick ribs of ice, 1. 870. The violent 
cracks of ice heard from the Glaciers seem to be 
caused by some of the snow being melted in the 
middle of the day ; and the water thus produc- 
ed -running down into valleys of ice, and con- 
gealing again in a few hours, forces off by its 
expansion large precipices fi*om the ice-moun- 
tains. 

Afuschiu, L 875. Corallinus, or lichen rangife- 
rinus. Coral-moss. Clandestine-marriage. This 
moss vegetates beneath the snow, where the de- 
gree of heat is alwaiys about 40 ; that is, in the 
middle between the freezing point, and the 
eommon heat, of the earth ; and is for many 
months of the winter the sole food of the rein- 
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Ope thy sweet eye-lids to tiie rising ray. 
And hail with ruby lips returning day. 
Down tiie white hills dissolving torrents poor, 
Green springs the torf, and purple blows the 

flower ; 880 

His torpid wing the Rail exulting tries. 
Mounts the soft gale, and wantons in the skies ; 
Rise, let us mark how bloom the awaken'd 

groves, 
And *mid the banks of roses hide our loves." 

Night's tinsel beams on smooth Loch-lomood 

dance. 
Impatient ^ga views the bright expanse ; 
In vain h^ eyes the passing floods explore. 
Wave after wave roUs freightless to the shore. 
—Now dim amid the distant foam die qpies 
A rising speck,<^-" 'tis he I'tishe !" shecries ;S90 
As with firm arms he beats the streams aside, 
And cleaves with rising chest the tossing tide. 
With bended knee she prints the humid sands, 
Up-tums her glistening eyes, and spreads her 

hands; 
— « 'Tis he, 'tis he !— my lord, my life, mj 

love! 
Slumber, ye winds; ye billows, cease to move! 
Beneath his arms your buoyant plumage spresd, 
Ye Swans! ye Halcyons! hover round hii 

head !" 
—With eager step the boiling surf she braves. 
And meets her refluent lover in the waves ; 400 
Loose o'er the flood her azure mantle swims. 
And the clear stream betrays her snowy limbs. 



deer, who di^^s furrows in the snow to find it ; 
and as the milk and flesh of this animal is almost 
the only sustenance which can be procured dur- 
ing the lonr winters of the higher latitudes, thii 
moss may be said to support some millions of 
mankind. 

The quick vegetation that occurs <n& the so- 
lution of the snows in high latitudes a^ein 
very astonishing ; it seems to arise from two 
causes, 1. the long continuance of the i^pproacb* 
ing sun above the horizon ; 2. the increased firi- 
tability of plants which have been long ccqposed 
to the cold. See note on Anemone. 

All the water-fowl on the lakes of Siberia ars 
said by Professor Gmelin to retreat aouthwardi 
on the commencement of the frost, except the 
Rail, which sleeps buried in tiie anow. Ac- 
count of Siberia. 

^ga, 1. 886. Conferva segagro^la. It is 
found loose in many lakes in a gloioolar form, 
from the size of a walnut to that of a mdoD, 
much resembling the balls of hair found in the 
stomachs of cows; it adheres to nothln|^ but 
rolls from one part of the lake to another. The 
conferva vagabunda dwells on the Curopean 
seas, travelling along in the midst of the waves; 
(Spec. Plant.) These may not improperly be 
called itinerant vegetables. In a similar man- 
ner the fucus natans (swimming) strikes no 
roots into the earth, but floats on the sea in very 
extensive masses, and may be said to be a plant 
of passage, as it is wafted by the winds from one 
shore to another. 



Cmmit^rr.] I.OVBS OF 

So on her lea-girt tower fair Hero stood 
At parting day, ancLmark'd the dashing flood ; 
While high in air, the glimmering roclLS above. 
Shone the brighj; lamp, the pilot-star of love. 
—With robe outspread the wavering flame 

behind 
She kneels, and guards it from the shifting 

wind; 
Breathes to her goddess all her vows, and guides 
Her b(dd Leander o'er the dusky tides ; 410 
Wrings his wet hair, his briny bosom warms, 
And clasps her panting lover in her arms. 

Deep, in wide caverns and their shadowy aisles, 
Daughter of Earth, the chaste Truffelia smiles ; 
On silvery beds, of soft asbestus wove. 
Meets her Gnome-husband, and avows her love. 
— £fi^A o'er her couch impending diamonds 

blaze. 
And branching gold the crystal roof inlays ; 
With verdant light the modest emeralds glow. 
Blue sapphires glare, and rubies blush, below ; 
Light piers of lazuli the dome surround, 4^] 
And pictured mochoes tesselate the gi*ound : 
In glittering threads along reflective walls 
The warm rill murmuring twinkles, as it falls ; 
Now sink the Eolian strings, and now they 

swell, 
And Echoes woo in every vaulted cell ; 
While on white wings delighted Cupids play, 
Shake their bright lamps, and shed celestial 

day. 

Closed in an azure fig by fairy spells, 
Bosom'd in down, fair Capri-fica dwells ; — 4% 



Tri^elia, 1. 414. (Lycoperdon Tuber) Truffle, 
idestine marriage. This fungus never ap- 
Mtrs above ground, requiring little air, and per- 
am uo li^ht. It is found by dogs or swine, 
who hunt it by the smell. Other plants, which 
have no buds or branches on their stems, as the 
grMKS, shoot out numerous stoles or scions under 
gnmnd : and this the more, as their tops or herbs 
we eatm by cattle, and thus preserve themselves. 

Ctqnficus, I. 4S0, Wild fig. The fruit of the 
ft| is not a seed-vessel, but a receptacle inclosing 
me flower within it. As these trees bear some 
male and others female fiowcrs, immured on all 
ddm by the fruU, the manner of their fecunda- 
Him -was verj unintelligible, till Tournefort and 
Pbntedera discovered, Uiat a kind of gnat pro- 
dneed in th^ male figs carried the fecundating 
doBton its wings, (Cynips Pseiies Syst. Nat. 
911)1 ) an4 penetrating the female fig, thus im- 
frcgnated the flowers ; for the evidence of this 
wondcgrful fact, see the word Caprification, in 
UQne's Botanical Dictionary. The figs of this 
eauntry are all female, and their seeds not pro- 
Bfle; and therefore they can only be propagated 
by layers and suckers. 

Monsieur de la Hire has shown in the Me- 
moir, de r Acad6m. des Sciences, that the sum- 
mer figs of Paris, in Provence, Italy, and Malta, 
have all perfect, stamina, and ripen not only 
their fruits, but their seed; from which seed 
other fig trees are raised ; but that the stamina 



PIiANTS. 1 8V 

So sleeps in silence the Cnrculio, shut 
In the dark chambers of the cavern'd nut. 
Erodes with ivory beak the vaulted shell, 
And quits on filmy wings its narrow cell. 
So the pleased Linnet in the moss- wove nest, 
Waked into Ufe beneath its parent's breast, 
Chirps in the^ping shell, bursts forth erelong, 
Sliakes its new plumes, and tries its tender 

song.—* 
•—And now the talisman she strikes, that charms 
Her husband- Sylph,— 4ind calls him to her 

arms.—- 440 

Quick, the light Gnat her airy lord bestrides, 
With cobweb reins the fiying courser guides, 
From crystal steeps of viewless ether springs, 
Cleaves the soft air on still expanded wings; 
Darts like a sunbeam o'er the boundless wave, 
And seelcs the beauty in her secret cave. 
So with quick impulse through all nature's 

fi'ame 
Shoots the electric air its subtle flame. 
So turns the impatient needle to the pole, 449 
Tho' mountains rise between, and oceans roll. 

Where round the Orcades white torrents 
roar. 
Scooping with ceaseless rage the incumbent 
shore. 



of the autumnal figs are abortive, perham ovring 
to the want of due warmth. Mr. Milne, in 
his Botanical Dictionary, (art. Caprification) 
says, that the cultivated fig-trees have a few 
male flowers placed above the female within the 
same covering or receptacle; which in warmer 
climates perform their proper office, but in colder 
ones become abortive. «And Linneus observes, 
that some figs have the navel of the receptade 
open ; which was one reason that induced him 
to remove this plant from the class Clandestine 
Marriage to the class Polygamy. Lin. Spec. 
Plant. 

From all these circumstances I should con- 
jecture, that those female fig flowers, which are 
closed on all sides in the fruit or receptacle with- 
out any male ones, are monsters, which have 
been propagated for their fruit, like barberriesi, 
and grapes without seeds in them ; and that the 
Caprification is either an ancient process of ima- 
ginary use, and blindly followed in some coun- 
tries, or that it may contribute to ripen the fig 
by decreasing its vigour, like cutting off a circle 
of the bark from the branch of a pear-tree. 
Tournefort seems inclined to this opinion ; who 
says, that the figs in Provence and at Paris ripen 
sooner, if their buds be pricked with a straw 
dipped in olive oil. Plums and pears punctured 
by some insects ripen sooner, and the part round 
the puncture is sweeter. Is not the honey-dew 
produced by the puncture of insects? will not 
wounding the branch of a pear-tree, which is 
too vigorous, prevent the blossoms fVom falling 
off ; as from some fig-trees the fruit is said to 
fall off unless -they are wounded by caprification ? 
I had last spring six young trees of the Ischia fig 
with fruit on tliem in pots in a stove ; on remov- 
ing them into larger boxes, they protruded verr 
vigorous shoots, and the figs all tell off; which 
I ascribed to the increased vigour of the plants^ 




188 I.OVS8 or 

Wi^e o*er the deep a duiky carem l>endt 
Its marble arms^ and hii^ in idr impend! ; 
Basaltic pien the ponderoas roof sustain. 
And steep their massy sandals in the main ; 
Rorond the dim walls, and timmgh tiie whisper- 
ing aisles 
Hoarse breathes tiie wind, the glittering water 
boils. [bride 

Here the charmed Byssus with his blooming 
Spreads his green sall^ and brares the foaming 
tide; 409 

The star of Venus gilds the twilight wave. 
And Bghti her votaries to the secret care ; 
Light Ci^ds flutta'roand the nuptial bed, 
And each eoy Sea-maid hides her bluslking 
head. 

Where oool'd by rills, and curtidn'd round by 

woods. 
Slopes the green dell to meet the briny floods, 
The spaiUlng noon-beams trembHng on the 

tide. 
The Proteus-lover woos his playful bride, 
To win the fair he tries a thousand forms, 
fiasks on the sands, or gambols in the storms. 



Basaltic piers. L 455. This description alludes 
to the cave of Fingal in the island of Staffa. 
The basaltic columns^ which compose the Giants 
Causeway on the coast of Ireland, as well as 
those whidi support the cave of Fingal, are 
, evidenUy of volcanic origin, as is wiell illustrated 
in an m&mouk paper of Mr. Keir, in the 
PliUos. Trans, who observed in the glass, 
whidh had l>een long in a fiising heat at the bot- 
tom of the pots in the glass-houses at Stour- 
bridge, that crjrstals were produced of a form 
simuBir to the parts of the basaltic columns of 
the Giants Causeway. 

J^yssus, 1. 459. Clandestine Marriage. It 
floats on the sea in the day, and sinks a little 
during the nijght ; it is found in caverns on the 
northern shores, of a pale green colour, and as 
ihin as paper. 

77te Proteus-lover, 1. 468. Conferva polymor- 
pha. This vegetable is put ttmongst the crypto- 
|;amif^ or clandestine marriages, by Linneus; 
but, according to Mr. Ellis, the males and fe- 
niales are on different plants. Philos. Trans. 
VoL LVII. It twice cnanges its colour, from 
red to brown, and then to black ; and changes 
$is form by losing ite lower leaves, and elongat- 
ing some of the upper ones, so as to be mistucen 
by the unskilful lor different plants. It grows 
on the shores of this country. 

There is another plant, Medicago polymor- 
pha, which may be said to assume a great \tuiety 
of slu^Ms; as the seed-vessels resemble some- 
times snail-horns, at other times caterpillars 
with or without long hair upon them, by which 
means it is probable they some^nes emde the 
* d^redations of those intects. The seeds of 
Calendula, Marygold, bend up like a hairy 
caton^illar, with their prickles bristling out- 
wards, and may thus deter some birds or mftects 
from preyinc upon them. Salicomia also as- 
sumes an animal similitude. Fbil. Bot. n. 87. 
(See note on Iris in additional notes; and Cyjiri- 
pediain Part I.. 



[Ctmf Jr. 

A Dolphin now, bis scaly sides he laves, 471 
And bears the sportive Damsel on the waves ; 
She strikes tiie cjrmbal as he nurres along, 
And wMidering Ocean listens to the song. 
—And now a spotted Fsrd the lover staHus, 
Plays round her steps, and guards her favour'd 

walks; 
As with white teeth he prints her hand, caress'd, 
And lays his vdvet paw upon her breast. 
O'er his round fiMse her snowy fingers strain 
The silken knots, and fit the ribbon-rein. 480 
— And now a Swan, he spreads his plumy 

sails, 
And proudly glides before the fanning gales ; 
Pleased <m the flowery brink with graeeful 

hand 
She waves her floating lover to the land ; 
Blight shines his sinuous neck, with, crimson 

beak 
He prints fond Idsses on her glowing cheek, 
Sj^wads his broad wings, dates his ebon crest, 
And clae^ the beauty to his downy breast. 

A hundred virgins join a htmdred swains, 
And fond Adonis leads the sprightly trains ; 
Pair after pair, along his sacred groves 491 

To Hymen's fane the bright proeession moves ; 
Each smiling youth a myrtle garland shades. 
And wreaths of roses vdl the blushing maids ; 
Light Joys on twinkling feet attend the 

Uurong, 
Weave the gay dance, or raise the frolic song ; 
—Thick, as they pass, exulting Cupids fling 
PromiBcuous arrows from the sounding striag ; 
On wings of gossamer soft Whispers fly. 
And the sly Glance steals side-long from the 
eye. 500 

—As round his shrine the gatidy circles bow. 
And seal with muttering lips the faithless vow, 
LicendouB Hymen joins their mingled hands. 
And loofltely twines the meretricions bands.— 



Adonis. 1. 490. Many males and many fe- 
males live together in the same flonrer. It may 
seem a solecism in language to esJl a flower. 
Which contains mftny of both sexes, an individu^ 
id ; and the more so to call a tree or ishrub an 
individual, which consists of so many flowers. 
Every tree, indeed, ought to be considered as a 
family or swarm of its respective bads ; but the 
buds themselves seem to oe individual plants; 
because each has leaves or lungs appropriated to 
it ; and the bark 6f the tree is only a conflenes 
ot the roots of an these individual bads, xhus 
hoDow oak-trees and willows are often seen 
with the Whole wood decayed and gone ; and 
yet the few temaining branches flourish with 
vigour ; but in respect to the male and female 
parts of a flower, tney do not destroy its Indivi- 
duality any more than the number of paps of a 
sow, or the number of her cotyledons, eadi of 
which includes one of her young. 

The society, called the ArieoU in the Idand of 
Otaheite, consists of about 100 malss and 100 
femal^i, who form one promiscuous marriage. 



Canto ir.] XX>VES OP 

Thus 'vrhere {leased Venus, in the southern 

main, 
Sheds all her smiles on Otaheite's plain. 
Wide o'er the isle her silken net she draws, 
And the loves laugh at all but Nature's laws.** 

Here ceased the Goddf Mj ■ -o'er the silent 
strings 
Applauding zephyrs swept their fluttering 
wings ; 510 



189 
£nraptured Sylphs arose in murmuring 

crowds 
To fur-woye canopies and pillowy clouds ; 
Each Gnome reluctant sought his earthy cell. 
And each chill Floret closed her Telvet bell. 
Then, on soft tiptoe. Night approaching near 
Hung a*er tlie tuneless lyre bis sable ear ; 
Geaa*d wiA bri|^ stars the still ethereal 

plain. 
And bade his Nightingales repeat the strain. 



r 



ADDITIONAIi NOTES. 



CURCUMA.— CiBio 



Tam MitherieM fllmnenl* lenD (o be an en- 
dHTOOT of the plant to produee more lUmeiDa, 
M woaW appear from aome eip»rimeiit« of Mr. 
Ranier, inKltated for anoiher purpow : he cul 
mtnj tbt Muneo* of -inns' flower., with desigL 
to preTCDt their fecundity, and in mauj- inilan. 
catfatflomr threw out newfilanwnle from tht 
wounded partof different lengths, but did oo( 
prodDce new anthrra. The eiperimenln weri 
Wleanthegeunirivale, difierenC kinds of mal. 



'op, croaringth* tluHiu otot the oppoallaedp 
Lbe leaf, like the teelh of a spring rat-tnp : 
Ihls plint I wu favonred with an Megant 
>ured drawing, b; MIh Maria Jackson, J 

■- In Cheshire, a lady who addt nii;;li 

knowledge to maoy other rlegatitac- 



Tarporly, 
boUuilcal 



of dog^e-bane, the anthera con 

taiiei, which eonilit of flra „ 

pniclH surroundioB the germ ; and at the i 



Z'^. I 



Umc admit aii 
ibDscii hetv 



tlie nactariea at the lotentin 

But when a tfy Inaeni In 

■ to plun 



IBIS.— Cakt 



I. 71. 



la the Peraian Iiii the end of the lower petal 
b pur^, with while edges and orange itrealra, 
creeping, aail were, intothe mouth orthe flower 
like aniiuect ; by which deception in lU native 
climate it probaWy preyente a Bimilar insect 
from plundering It of its honey ; the edgea o( 
Uie lower petal lap over those of (he upper one, 
which prevents it from opening too wide oo fine 
days, and taciliUles lis return at night ; whence 
the rain ia eichided, and the air admitted. See 
Polymorphs, Hubia, and Cypripedia, In Fart I, 



CBONDRILLA— Cat 



Hi. LW 



Tr the nitaral state of the expanded flower of 
the barberrT. the atamena lie on the petali ; nn- 
der the concave summits of which the anthera 
ahellcr themaeliee, aod in this situation remain 
perfectly rigid; but on tnucbing the iaaideof the 
filament near its base with afine bristle, or blunt 
DMdle, the stamen ioatantly bends upwards, and 
tha anther, embracing the stigma, sheds its dust. 
ObaarratiooB on the Irritation of Vegetables, by 
T. E. Smith, M.I). 



SILENE Can 



3 I. L 139. 

laa musdpnla, Hi 



Aug. eoth, 

the middle of the rib of the leares ■ 
apon the ground round Che stem, eac 
In about a Mcmid of Ume, dosed and i 



1' 

of them. 



CbDscis between tbese anthera to plunder ^ 
ley, they converee cloaer, and with such vio. 
lenre as to detain the fly, which thus gtntnUj 
perishes. This account was related (o OM br 
K. W. Darwin, Ksq. uf Elston, in Nottinghaa. 
shire, who showed me the plant In flower, July 
Sd, l'»8, with a fly thus held fast by the end g[ 
lis proboscis, and was well seen by a magnii^iiig 
lens, and which in vain repeatedly alru^led te 
disengage itself, till the converging ODthers wer* 
aeparaled by means of a pin ; on some days he 
had observed that almost every flower of this 
elennt plant had a fly in it thus antanglcd; and 
a »w weeks afterwards favoured me with hii 
further i^wervatlona on this aubject. 

"My apocynum ia not yet oat of fower. I 
have often visited it, and have fr^qunitl; found 
four or five flies, some alive, and soma dead, in 
ita flowers ; they are generally canght by tbi 
trunk or proboscia, sometimes by the troDk «nd 
a leg I there is oue at present only CM^t by a 
leg : I don't know that Ibis plant alesjia, as the 
flowers rem^n open In the night ; jet As flla 
fiw[aeDtly make '" ■ - -- - ... 

Mr. Ordoyno's, ai 
ark, who is posse 

plants, Isawmany noweraoianapocniumwItB 
three dead flies in each ; they an a udn-boUed 
fly, and rather less than the common houae-flyi 
but I have seen two or three other sorta of Bhs 
thus arrested by the plant. Aug. 18^ 1188." 



.ILEX— Cakto I. L lei. 

Tni effldent cause, which rendeia the boUlcs 
prickly In Needwood Forest only as birii as ths 
animals can reach them, may arise firom the 
lower braoches being constantly cropped by them, 
and thuB shoot tarlb more Irmriant ftUaga : it 
Is probable die ahuarslDjardai-liolUasilateiriv 

duce the same effsct, which is •qoallv > — ■ 

prickles are not thus prodoDsd 



>qDallireiirfoaa,aa 
onotbsr^uUs 



ULVA.'—Canto. I. 1. 415. 

M. Hubert made some observations on the 
air contained in tlie cavities of tlie bambou. The 
steins of these canes were from 40 to 50 feet in 
height, and 4 or 5 inches in diameter, and might 
contain about SO pints of elastic ur. He cut a 
bambou, and introduced a lighted candle into 
the cavity, which wns extinguished immediately 
on its entrance. He tried tliis about 60 times 
in a cavity of the bambou, containing about two 
pints. He introdu<^ mice at different times 
into these cavities, which seemed to be some- 
what ikffected, but soon recovered their agility. 
The stem of the bambou is not hoUow till it 
rises more than 'one foot from the earth; the 
divisions between the cavities are convex down- 
wards. Observ. sur la Physique, par M. 
Rozier, 1. S3, p. ISO. 



ABDITIONAI. NOTES. igi 

flash from the Orange-lUv, the anihers of which 



are a considerable space distant from the petals, 
found that the light proceeded from the petals 
only; whence he concludes, that this electric 



light is caused by the pollen, which in flying off 
b scattered upon the j;^to/«. Obser. Fliysiqae 



scattered 
par M. Rozier, Vol. iXXIII. p. 



111. 



TROPiEOLUM.— Canto IV. L 45. 



In Sweden a very curious phenomenon has 
been observed on certain flowers, by M. Hag- 
cren. Lecturer in Natural History. One even- 
ing he perceived a faint flash of light repeatedly 
dart from a Marigold ; surprised at such an un- 
common appearance, he resolved to examine it 
with attention ; and, to be assured that it was 
no deception of the eye, he placed a man near 
him, with orders to make a signal at the mo- 
ment when he observed the light. They both 
•aw it constantly at the same moment. 

The light was most brilliant on Marigolds of 
an M*ange or flame colour, but scarcely visible 
<« pale ones, 

Tlie flash was frequentlv seen on the same 
flower two or three times m quick succession, 
bat more commonly at intervals of several 
minutes ; and when several flowers in the same 
place emitted their light together, it could be 
observed at a considerable distance. 

This phenomenon was remarked ' in the 
montiis of July and August, at sun- set, and for 
half an hour after, when the atmosphere was 
clear; but after a rainy day, or when the air 
was loaded with vapours, nothing of it was 
seen. 

The following flowers emitted flashes, more 
•r less vivid, in this order : 

1. The Marigold, f Calendula <ifficinalis, J 

8. Garden Nasturtion, (Troweolum majus.J 

8. Orange Lilyj (Lilium biUoiferum,J 

4. African Marigold, fTagetespatula eterecta,) 

Sometimes it was also observed on the Sun- 
flowers, (HeliarUhus annuus.J But bright 
yellow, or flame-colour, seemed in p^eneral ne- 
cessary for the production of this light ; for it 
was never seen on the flowers of any other 
colour. 

To discover whether some little insects, or 
phosphoric worms, might not be the cause of 
It, the flowers were carefully examined even 
with a microscope, without any such being 
found. 

From the rapidity of the flash, and otiher cir- 
cumstances, it might be conjectured, tliat there 
Is something of electricitv in this phenomenon. 
It is well known, that when the pistil of a flower 
Is Impregnated, the pollen bursts away by it« elas- 
ticity, with which electricity may be combined. J dipped; 



UPAS.-.CANTO III. 1. 238. 

Description of the Poison- Tree in the Island </ 
Java. Translated from the Original Dutch ^ 
N". P. Foersch, 

This destructive tree is called in the Malayan 
language i?oAun- £7;>a5, and has, been described 
by naturalists ; but their accounts have beeli so 
tinctured with the marvellous, that the whole nar- 
ration has been supposed to be an ingenious 
fiction by the generality of readers. No? is this- 
in the least d^p*ee surprising when th6 Circum- 
stances which we shall faithfully relate' in this 
description are considered. 

I must acknowledge, that I long doubted the 
existence of this t^ee, until a stricter inquiry 
convinced me of my error. I shsdl now only 
relate simple unadorned f^ts, of which I have 
l>een an eye-witness. My readers may depend 
upon the fidelity of tliis account. In the year 
1774, I was stationed at Batavia, as a surgeon, 
in the service of the Duch East- India Company. 
During my residence there I received sevenU 
different accounts of the Boh un- Upas, and ihm 
violent effects of its poison. They all then seemed 
incredible to me, but raised my curiosity in M 
high a degree, that I resolved to investigate ths 
subject thoroughly, and to trust only to my own 
observations. In consequence of this resolution, 
I applied to the Governor-general, Mr. Petma 
Albertus van der Parra, tor a pass to travel 
through the country : my request was granted ; 
and, hiaving procured every information, I set 
out on my expedition. I had procured a recom- 
mendation from an old Mala]ran priest, to another 
priest, who lives on the nearest inhabitable spot to 
the tree which is al>out fifteen or sixteen miles dis- 
tant. The letter .proved of great service to me in 
my undertaking, as that priest is appointed by 
the Emperor to reside there, in order to prepare 
for eternity the souls of those who for different 
crimes are sentenced to approach the tree, and 
to procure the poison. 

The Bohun^ Upas is situated in the island of 
Java, about twenty-seven leagues from Batetvia, 
fourteen fi^>m Soura-Charta, the seat of the Em- 
peror, and between eighteen and twenty leagues 
nrom TinJcjoe, the present residence of the Sultan 
of Java. It is surrounded on all sides by a 
circle of high hills and mountains; and the 
country round it, to the distance of ten or twelve 
miles from the tree, is entirely barren. Not a 
tree nor a shrub, nor even the least plant or 
grass is to be seen. I have made the tour all 
around this dangerous spot, at about eighteen 
miles distant from the centre, and I found the 
aspect of the country on all sides equaUy dreary. 
The easiest ascent of the hills is from that part 
where the old jecclesiastio dw^ls. From his 
house the criminals are sent for the poison, into 
which the points of all warlike instruments arc 
It is of high value, and produces a 



But M. Haggren, after liaving observed the considerable revenue to the Emperor. 

I 
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Aec&mki if the manner m which the Puium is pro- 
cured, 

TIm poison which is procured from this tree 
Is a fum that issues out between the bark and 
the trae itself, like the camphor. Malefactors, 
who for their crimes are sentenced to die, are 
the only persons who fetch the poison ; and this 
is the only chance they have of saving their lives. 
After sentence is pronounced upon them by the 
judge, they are asked in court, whether they 
will die by the hands of the executioner, or 
whether they will go to the Upas tree for a box 
of poison ? They commonly prea«r the latter pro- 
posal, as there is not only some chance of pre- 
serving their lives, but also a certainty, in case 
of their safe return, that a provision will be 
Buide lor thena io future by the Emperor. 
They are i^so permitted to ask a favour from 
the fimperm', wnich is generally of a trifling 
nature and commonly granted. Phey are then 
provided wiUi a silver or tortoise-shell box, in 
which ^ey are to put the poisonous gum, and 
are prs|ierly instructed how to proceed while 
4hey rise upon their dangerous expedition. 
Among;other particulars, they are always told 
to attend to the direction of the winds ; as they 
are to go towards the tree before the win^ 
so that the effluvia from thelree is always blown 
from them. They are told likewise, to travel 
with the utmost despatch, as that is the onl^ 
method of insuring a safe return. They are af- 
terwards sent to the house of the old priest, to 
which place they are commonly attended by their 
friends and relations. Here they generally remain 
some days, in expectation of a favourable breeze. 
During that time the ecclesiastic prepares them 
•for thmr future fste by prayers and admoniti<ms. 

Wheal the hour of their departure arrives, the 
priest puts on them a long leather- cap, with two 
classes before their eyes, which comes down as 
wr as their breast ; and also provides them with 
« pair of leather-gloves. They are then conducted 
by the priest, and their friends and relations, 
Mout two miles on their journey. Here the 
•l^est repeats his instructioos, and tells them 
where they are to look for the tree. He shows 
them a hiU, which they are told to ascMid, and 
^Eaton-the other side they will find a rivulet, 
irhidi they are to follow, and which will conduct 
them directly to the Upas. They now take leave 
of each other ; and, amidst prayers for their 
success, the delinquents hasten away. 

The worthy old ecclesiastic has assured me, 
that during his residence there, for upwards of 
thirty years, he had dismissed above seven hun- 
dred criminals in the maimer which 1 have de- 
scribed ; and that scarcely two out of twenty 
have returned. He showed me a catalogue of 
all tile unhappy sufferers, with tiie date of their 
departure frcnn his house annexed ; and a list of 
the offences for whieh they bad been condemned : 
to which was added, a list of those who had re- 
turned in safety. I afterwards saw another list 
oi these culprits, at the jail-kjeeper's at Soura- 
ChartOf and found that they perfectiy corres- 
ponded with each other, and with the different 
informations which I afterwards obtained. 

I was i»^esent at some of these melancholy 
ceremonies, and desired different d^nquents to 
bring with them some pieces of the wood, or a 
•mail branch, or some leaves of this wonderful 
tree. I have also given them silk cords, desir- 
ing them to measure its thickness. I never 
could procure more than two dry leaves that were 
pickea up by one of them on his return ; and all 



I could learn trma him, oonccsming the tree it- 
self, was, that it stood on the border of a rivulet, 
as described by the old Priest ; that it was of a 
mlddlii^r size J that fivew six youne trees of the 
same kind stood close by it ; out that no ofher 
shrub or plant could be seen near it ; and that 
the ground was of a brownish sand, full of 
stones, almost impracticable for traivelling, and 
covered with dead bodies. After many conver- 
sations with the old Malayan priest, I questioned 
him about tiie first discoveiy, and asked his 
opinion of this dangerous tree ; upon which he 
gave me tiie following answer : 

*< We are told in our new alcoran, that above 
a hundred years ago, the country around the 
tree was inhabited by a people strongly addicted 
to the sins of Sodom and Gomorrah ; when the 
great prophet Mahomet determined not to suffer 
them to lead such detestable lives any longer, he 
applied to God to punish them : upon which God 
caused this tree to grow out of the earth, which 
destroyed them all, and rendered the country for 
ever uninhabitable." 

Sudi was the Malayan opinion. I shidl not 
attempt a comment ; but must observe, that all 
the Malayans consider this tree as an holy in- 
strument of the great prophet to punish the sins 
of mankind ; and, therefore, to die of the poison 
of the Upas is generally considered among them 
as an honourable death. For that reason I iQso eh" 
served, that the delioouents,who were going to tiie 
tree, were generally dressed in their best apparel 

Thb howevOT is certain, thoi^ it may appear 
incredible, that from fiftteen to eighteok mUes 
round this tree, not only no human creature can 
exist, but that, in that space of ground, no living 
animal of any kind has ever been discovered. 1 
have also been assured by several persons of ve- 
racity, that there are no fish in the waters, nor 
has any rat, mouse, or any <»ther Viermin, bsoi 
seen there ; and when any birds 4y ao near thii 
tree that the effluvia reaches fhi^, they fill 
a sacrifice to the effects of the poison. This cir- 
cumstance has been ascertained by diffsrent de- 
linquents, who, in thdr return, have seen the 
birds drop down, and have picked them up deadj 
and brought them to the old ecdeedastic 
. I will here mention an instance, which proves 
the fact beyond all doubt, and which happened 
during my stay at Java. 

In 1775 a rebellion broke out among the sub- 
jects of the Massay, a sovereign princo, whose 
dignity is nearly equal to that of the Emperor. 
They refused to pay a duty imposed upon them 
by their sorereign, whcmi they openly opposed. 
The Massay sent a body of a thousand troops to 
disperse the rebels, and to drive them, with their 
femilies, out of his dominions. Thuas four 
hundred families, consisting of above sixteen 
hundred souls, were obl^ed to leave th^ native 
country. Neither the Emperor nor the Sultan 
would give them protection, not only because 
they were rebels, but also through fear nf dis- 
pleasing their neighbour, the Massay. In this 
distres^ul situation, they h^A no other resource 
than to repur to the uncultivated porta roiuid 
the Upas, and requesited permission of the Em- 
peror to settie there. Their request was granted, 
on condition of their fixing their abode not more 
than twelve or fourteen miles from the tree, in 
order not to deprive the inhiMtants ali^eady set- 
tied there at a greater distance of their cultivated 
lands. With this they were obliged to eomply ; 
but the consequence was, that in len than two 
months their number was i-educed to about three 
hundred. The chieft of those who remained 



ABBmOHAlj NOTES. 



fe tiiimeJ to the Bf aasay, Informed lilm of their 
loBses, and intreated Us pardon, which induced 
him to receive them again as subjects, thinkings 
Hiem sufficiently; punished for their miscon- 
duct. I have seen and conversed with several 
of those who survived, soon after their return. 
They all had the appearance of persons tainted 
With an infectious disorder; they looked pale 
and weak, and from the account which they 
gave of the loss of their comrades, and of the 
srmptoms and circumstances which attended 
meir dissolution, such as convulsions, and other 
rigns of a violent death, 1 was fully convinced 
tnat they fell victims to the poison. 
' ^ This violent effect of the poison at so gr^it a 
distance from the tree, certainly appears surpris- 
fDg, and almost incredible : and especially, when 
we consider that it is possible for delinquents 
who approach the tree to return alive. My 
louder, however, in a great measure, ceased, 
after I had made the following observations : 

I have said before, that malefactors are in- 
structed to go to the tree with the wind, and to 
return against the wind. When the wind con- 
tinues to blow from the same quarter while the 
delinquent travels thirty, or six and thirty miles, 
if he be of a good constitution, he certainly sur- 
vives. But what proves the most destructive 
is, that there is no dependence on the wind in 
that part of the world for any length of time.— 
Tha% are no r^fular land-winds ; and the sea 
wind is not perceived there at all, the situation 
of the tree being at too great a distance, and sur- 
raunded bv high mountains and uncultivated 
ftnreats. Besides, the wind there never blows a 
fresh r^ular gale, but is commonly merely a 
current of light, soft breezes, which pass through 
the different openings of the adjoining mountains. 
It is also fk«qu6ntly difficult to determine from 
what part of the globe the wind really comes, as 
it is divided by various obstructimis in its pas- 
aaffe, which easily change the direction of the 
^nd, and often totally destroy its effects. 

I therefore impute the distant effects of the 
poison, in a great measure, to the constant 
gentle winds in those parts, which have not 
power «nough to disperse the poisonous pfu*tic]es. 
If high winds were more frequent and durable 
there, they would certainly weaken very much, 
«Bd even destroy the obnoxious effluvia of the 
poison ; but without them the air remains infect> 
-ed and pr^nant with these poisonous vapours. 

I am the more convinced of this, as the worthy 
«ccleBiastic.as8ured me, that a dead calm is aU 
ways attended ivith the greatest danger, as there 
is a continual perspiration issuing from the tree, 
wldch is seen to rise and spread m the air, Uke 
the putrid steam of a marshy cavern. 

JExperiments made with the Gum of the Upas-Tree. 

Jk the year 1776, in the month of February, 
i was present at the execution of thirteen of the 
Cmperor's concubines, at Soura-Charta, who 
were convicted of inlidelity to the Emperor's 
bed. It was in the forenoon, about eleven 
o'clock, when the fair criminals were led into an 
ppen space within the walls of the emperor's 
poXace. There the judge passed sentence upon 
tiiem, by which they were doomed to suffer death 
by a lancet poisoned with Upas. After this the 
Alcoran was presented to them, and they were, 
according to the law of their great prophet Ma- 
homet, to acknowledge and to affirm by oath, 
4iat the charges brought against them, together 
with the sentence and their punishment, were 
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equitable. Thto titef did, ¥t Isyfiif 



fair and ^ 

their right liands upon the. Alcoran^ 
hands upon their braist, and their eyes lifted to^ 
wards heaven ; the judge then held the Alcoran 
to their lips, and they kissed it. 

These ceremonies over, the executioner pro- 
ceeded on his business in the following manner : 
-^Thirteen posts, each about five feet Iiigh, had 
been previously erected. To these the delin- 
quents were fastened, and their breasts stripped 
naked. In this situation they remained a short 
time in continual prayers, attended by several 
priests, until a signal was given by the judce ta 
the executioner ; on which the latter produced 
an instrument, much like the spring lancet used 
by farriers for Ueedlng horses. With this in- 
strument, it beinf poisoned with the gum of 
the Upas, the unhappy wretches were ianoed 
in the middle of their breasts, and the operation 
was performed upon them all in less than two 
minutes. 

My astonishment was raised to the hiffheel 
d^ee, when I beheld the sudden effects or that 

Euson, for in about five minutes after they were 
need they were taken with a tremor attended 
with a suisuUus tendinum, after which they 
died in the greatest agonies, crying out to God 
and Mahomet for mercy. In sixteen minutea 
by my watch, which I held in my hand, all the 
criminals were no more. Some hours after 
their death, I observed their bodies full of livid 
spots, much like those of the Petechia^ th^ 
faces swelled, their colour changed to a Idnd of 
blue, their eyes looked yellow, &c &c 

About a fortnight after this, I had an opp<HV 
tunity of seeing such another execution at 
Samaranff. Seven Malayans were executed 
there wiu the same instrument, and in the same 
manner ; and I found the operation in the poitoo^ 
and the spots in their bodies, exactly the same. 

These circumstances made me desirous te 
try an experiment with some animals, in order 
to be convinced of the real effects of this poison g 
and as I had then two young puppies, I thought 
them the fittest objects for my purpose. I accor- 
dingly procured with ereat difficulty some graine 
of Upas. 1 dissolvedhalf a grain of that gum i^ 
a small quantity of arrack, and dipped a lancet 
into it. With this poisoned instrumenti made 
an incision in the lower mustrular part of the belly 
in one of the puppies. Three mmutes aft^ tf 
received the wound the uiimal liegan to cry out 
most piteously, and ran as fast as possible from 
one comer of the room to the other. So it coi^ 
tinned during six minutes, when all its strength 
being exhausted, it fell upon the ground, was 
taken with convulsions, and died in the eleventh 
minute. I repeated this experiment with two 
other puppies, with a cat and a fowl, and found 
the operation of the poison in all of them the 
same : none of these animals survived above 
thirteen minutes. 

I thought it necessary to try also the effect of 
the poison given inwardly, which I did in the fol- 
lowing manner. I dissolved a quarter of a grain 
of the gum in half an ounce of arrack, and made 
a dog of seven months old drink it. • In seven 
minutes, a retching ensued, and I observed, at 
the same time, that the animal was delirioui^ as 
it ran up and down the room, fell on the ground, 
and tumbled about ; then it rose again, cried out 
very loud, and in about half an hour after was 
seized with convulsions, and died. I <mened the 
body, and found tne stomach yerjr mucn inflauh 
ed, as the intestines'were in some {Murts, but .not 
so much as the stomach. There was a small 

Bb 
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oiiantity of CMguIated Uood in the ttomadi ; but 
I eould discover no orifice from wbicli it could 
haye issued ; and tlierefore supposed it to baye 
been squeezed out of the lunss, by the animal's 
■training while it was Tomitlng. 
- FVom these experiments I have been convinced 
diat the gum of the Upas is the most dangerous 
and most violent of all vegetable poisons ; and I 
am apt to believe that it greatly contributes to 
the unh«dthiness of that island. Nor is this 
tiie onlv evil attending it : hundreds of the na^ 
lives of Java, as well as Europeans, are yearly 
destroyed and treacherously murdered by that 
Boison, either internally or externally. Every 
man of quality or fashion has his dagger or 
other arms poisoned with it ; and in times of 
war the Malayans poison the spirings and other 
watera with it ; by this treacherous practice the 
Dutch suffered gready during the last war, as 
it occasioned the loss of half their armv. For 
this reason, they have ever since Icept fish in the 

3»rings of which they drink the water, and sen- 
nels are placed near them, who inspect the 
waters every hour, to see wheth^ the fish are 
■live, if tney march with an army or body of 
troops into an enemy's country, they always 
carry live fish with them, which they throw 
into the water some hours before they venture 
to drink it; by which means they liave been 
able to prevent their total destruction. 

This account, I flatter myself, will satisfy the 
euriosity of my readers, and the few facts which 
I have related will be considered as a certain 
woof of the existence of this pernicious tree, and 
Its penetrating effects. 

•^ • If it be asked why we have not yet any more sa- 
tisfiftctory accounts of this tree, I can only answer, 
that the object of most travellers to that part of 
the world consists more in commercial pursuits 
than in the study of Natural History ana the ad- 
vancement of the Sciences. Besides, Java is so 
universally reputed an unhealthy island, that 
rich traveUers seldom make any long stay in it ; 
and others want money, and generally are too 
ignorant of the language to travel, in order to 
make inquiries, in future, those who visit this 
idand will now probably be induced to make 
it an object of their researches, and will furnish 
us with a fuller description of this tree. 

I will thei*efore only add, that there exists also 
a sort of Cajoe-Upas on the coast of Macasser, 
the poison of which operates nearly in the same 
manner, but is not half so violent or malignant as 
that of Java, and of which I shall likewise give 
a more circumstantial account in a description 
flf that island.— Xonc2on Magazine, 



Another account o^ the Boa Upas, or Poison-Tree 
cf ^facassertjrom an inaugural Dissertation 
published by Christ, ji^jmeUeus, and ajyjnvved by 
Professor Thunberg, at Upsal, 

DoCToa, Aejmeljeus first speaks of poisons 
in general^ enumerating many virulent ones 
from the mineral and animal, as well as from 
ihe vegetable kingdoms of Nature. Of the first 
he mentions arsenical, mercurial, and antimonial 
preparations; amongst the second he mentions 
the poisons of several serpents, fishes, and insects ; 
Md unongst the last the Curara on the bank of 
tht Oroonoko, and the Wobrara on the banks of 



the Amazons, and many others. ~ But he thinki 
the strongest is that of a tree hitherto unda- 
scrilied, Imown by the name of Boa Upas, which 
grows in many of the warmer parts of India, 
mrincipally in the islands' of Java, Sumatra, 
Borneo, Bali, Macasser, and Celebes. 

Kumphius testifies concerning this Indian 
poison, that it was more terrible to the Dutch 
than any warlike instrument; it is .by, him 
styled Arbor toxlcaria, and mentions two 
species of it, which he terms male and female ; 
and describes the tree as having a thick trunks 
with spreadin^r branches, covered with a rough 
dark bark. ' 1 ne wood, he adds, is very solid, 
of a pale yellow, and variegated with black spots, 
but the fructification is yet unknown. 

Professor Thunberg supposes the Boa Upas to 
be a Cestrum, or a tree of the same natural 
family ; and describes a Cestrum of the Cape of 
Good Hope, the juice of which the Hottentots 
mix with the venom* of a certain serpent, which 
is said to increase the deleterious quality of them 
both. 

The Boa Upas tree is easily recognised at a 
distance, being always solitary, the soil around 
it bein^ barren, and as it were burnt up ; the 
dried juice is dark brown, liquifying by heat, 
like other resins. It is collected with the great- 
est caution, the p^Bon having his head, hands, 
and feet carefully covered with linen, that his 
whole body may be protected from the vapour 
as well as from the droppings of the tree. No 
one can approach so near as to gather the juice, 
hence they supply bamboos, pointed like a spear, 
which they thrust obliquely, with great force, 
into the trunk; the juice oozing out gradually 
fills the upper joint ; and the nearer the root 
the wound is made, the more virulent the poi- 
son is supposed to be. Sometimes upwards of 
twenty reeds are left fixed in the tree for three 
or four days, that the juice ma^ collect and har- 
den in the cavities ; the upper joint of the reed 
is then cut off from the remaining part, the con- 
creted juice is formed into globules or sticlcs, 
and is kept in hollow reeds, carefully closed, 
and wrapped in tenfold linen. It is every week 
taken out toprevent its becoming mouldy, which 
spoils it. The deleterious quality appears to be 
volatile, since it loses much of its power in the 
time of one year, and in a few years becomes 
totally effete. 

The vapour of the tree produces numbness 
and spasms of the limbs, and if any one stands 
under it bare-headed, he loses his hair; and if a 
drop falls on him, violent inflammation ensues. 
Birds which sit on its branches a short time, 
drop down dead, and can even with difliculty 
fiy over it; and not only no yqretables grow 
under it, but the ground is barren a stone cast 
around it. 

A person wounded by a dart poisoned with 
this juice feels immediately a sense of heat over 
his whole body, with great vertigo, to wliich 
death soon succeeds. A person wounded with 
the Java poison was aftected with tremor of 
the limbs, and starting of the tendons of five 
minutes, and died in less than sixteen minutes, 
with marks of great anxiety ; the corpse, in a 
few hours, was covered with petechial spots, 
the face became tumid and lead-coloured, and 
the white part of the eye became yellow. 

The natives try the sti-ength of their poison 
by a singular test; some of the expressed juice 
of the root of Amomum Zerumbet is mixed 
with a little water, and a bit of the poisonous 
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gmn or resin is dropped into it ; an efferres- 
eeaee instantly takes place, by the violence of 
wliich they judge of the strength of the poison. 
■—What air can be extricated during this effer- 
vescence ? — Tliis experiment is said to be dan- 
gerous to the operator. 

As the juice is capable of being dissolved in 
arrack, and is thence supposed totte principally 
of a resinous nature, the ^Professor does not cre- 
dit that fountains have been poisoned with it. 

This poison has been employed as a punish- 
ment for capital crimes in Macassar and other 
islands ; in those cases some experiments have 
been made, and when a finger only had been 
wounded with a dart, the immediate amputa- 
tion of it did not save the criminal from death. 

The poison from what has be^ termed the 
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female tree, is less deleterious than the other, 
and has been used chiefly in hunting; the car- 
cases of animals thus destroyed are eaten with 
impunitv. The poison-juice is said to be used 
externally as a remedy against other poisons, in 
the form of a plaster ; ako to be used internally 
for the same pui'pose ; and is believed to alleviata 
the pain and extract the poison of venomous in« 
sects sooner than any other application. 

The author concludes that these accounts have 
been exaggerated by Mahomedan priests, who 
have persuaded their followers that the Prophet 
Mahomet planted this obnoxious tree as a punish* 
ment for tne sins of mankind. 

An abstract of this Dissertation of C. Aeime- 
beus is given in Dr. Duncan's Medical Cova.» 
mentaries for the Year 1790, Decad. Sd. VoL V. 
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AN ADDITION 

To be interted near the end of the AddMondL Note XXXIILp, 116, gf the first Part, mmetHHtd^ 

before the last sentence. 



Th. following circumstance, which 1 observ- i 
ed this wedk, is sufficiently curious to be here | 
inserted. 

On the fifth of April 1799 the wind, which 
has blown for several days from the N. E. and 
a great part of that time was very violent, be- 
came due £. The barometer sunk nearly an 
inch, clouds were produced, and much snow 
fell during the whole day ; and on the next day 
the wind became again N. £. and the barome- 
ter rose again. The same circumstances exactly 
recused on the eighth of April ; the wind again 
changed from N. £. to due E. The baromet^ 
sunk, and snow and afterwards ndn were the 
consequence. 

Which is thus to be explained. '.On April the 
fifth the atmosphere became lighter, I suppose, 
heeauae no more air was supplied from the arctic 



circle, and the snow was produced from some of 
the southern air over this country falling down, 
I suppose, on the lowered current of northern 
air. But why did the N. E. wind on both 
these days change to due E. ? To this it 
may be answered, that as no new ur wai 
now brought from the N. and in consequence 
the barometer sunk ; and as air from the S. evi- 
dently became mixed with that from the N. 
whence the clouds and consequent snow ; the 
further progress of the N. E. air tovrards the S. 
was stopped by the opposing air from the S. but 
its easterly direction veas not stopped ; and ac 
this remained, it became due £; This idea wai 
further countenanced, because the wind on both 
days became a few points on the southerly side 
of the £. for an hour or two before the enow 
ceased. 
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Hz&B, seen of old, the elfin race 
With sprightly vigils xnark'd the place ; 
Their gay processions charm'd the sight, 
Gilding the lueld noon of night ; 
Or> when ohscure the midnight hour 
With glow-worm lanthems hung the bower 
' -—Hark ! — ^the softlute ! — along the green 
Moves with majestic step the Queen ! 
Attendant Fays around her throng. 
And trace the dance or raise the song; 
Or touch the shrill reed, as they trip. 
With finger light and ruby Up. 

High, on her brow sublime, is borne 
One scarlet woodbine's tremulous horn ; 
A gaudy Bee-bird*s* triple plume 
Sheds on her neck its waving gloom ; 
With ftilvery gossamer entwined 
Stream the luxuriant locks behind. 
Thin folds of tangled network break 
In airy waves adown her neck;— 
Warp'd in his loom, the spider spread 
The far-diverging rays of thread, 
Hien round and round with shuttle fine 
Inwrought the undulating line ; — 
Scarce hides the woof her bosom's snow, 
One pearly nipple peeps below. 



* The hiunming-bird. 



One rose-leaf-forms her crimson vest,' 

The loose edge crosses o*er her breast ; 

And one translucent fold, that fell 

From the tall lily*s ample bell, 

Forms with sweet grace her snow-white tridi 

Flows, as she steps, and sweeps the plain. 

Silence and Night enchanted gaze, 

And Hesper hides his v^quish*d rays !— 

Now the waked reed- finch swells his throa 
And night-larks trill their mingled note : 
Tet hush*d in moss with writhed neck 
The bladcbird hides his golden beak ; 
Charm'd from his dream of love, he wakes. 
Opes his gay eye, his plumage shakes. 
And, stretching wide each ebon wing. 
First in low whispers tries to sing ; 
Then soimds his clarion loud, and thrills 
The moon-bright lavms, and shadowy hills. 
Silent the choral Fays attend, 
And then their silver voices blend. 
Each shining thread of sound prolong. 
And weave ^e magic woof of song. 
Pleased PhUomela takes her stand 
On high, and leads the Fairy band. 
Fours sweet at intervals her strain. 
And guides with beating wing the train. 
Whilst interrupted Zephyrs bear 
Hoarse murmurs from the distant wear ; 
And at -each pause is heard the swell 
Of Echo's soft symphonious shelL 
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Enuravings, from Smirkk, &.c. extra hourt's. 29a. 

CoNTiKUitTioN of ditto, to the present time, by 
Hii.LRR, Ane Enitravines, beards, about Ps. 

SHAKSPKARC'S DRAMATIC WORKS: Complete 
la one beautiful Vol. with Plates, extra bodrds- lOs. Cd. 

BRITISH DRAMA : Comprisinx ail the best Modern 
Pieces, 2 vols, uniform with the above, boards, 30s. 

SPECTA ruK : the whole 8 voIk. conipriHCd in one 
neaotifuliy printed volmne, fine Engravings, extia 
boards, ISs. 6(1. 

TATLKR and GUARDIAN : in one vol. wnlform with 
the ab'ivf tine Engravini^s, extra boards, 14s. 

RaMTLE;^ and' IDLER: uniformly printed in one 
beantlfni \(ilimie, dne plates, extra boards, 9s. 

MIRROR : Uniform with the above, and flue plates^ 
neatly stitched, 4s. 6d. 

*«* All the etber popvlir EtMjritti, are in proscrei*, and will 
ferm • anirorm 8«ries^ printed in the same economicul «ud 
baautlfnl ttyl«| and nt pncci eqaalljr moderate. 

JOHNSON'S (Dr.) Complete Works, by MunrnT, 
(comprising the same, verbatim, as the original edition 
> in II vols, published at £4.4s.) iu 2 beautiVul vols, boards, 
wHb flne Engravings, £l. 8s. 

LIVES of the POETS, one vol. sewed, 5s.6d. 

WOBSXtir BRXTXBB POSTS. 

DARWIN'S POETICAL WORKS Complete ; (same as 
Hhe Diiginal edition in 2 vols, published at £.1. 3.) com- 
prising the Botanic G9*-den, 'x)vrs of the Plants, and 
Temple of Nature, with Philosophical Notes, and Kn- 
fravmgs, neatly scwsd, 78. 

KIKK WHITE'S REMAINS : Comprising the whole 
ffii bit Poems and Letters, (same as tbe original edition. 
In 9 vols, published at 2ls.) neatly si'Mcd, 4s. 

COWPER'S POEMS, Complete, and uniform, neatly 
sewed, 3s. 6d. 

BURNS' WORKS, and LIFE,by Dr.Currik, (same as 
the original edition, in 4 vols, pnblislted at £l. 10s.) 
forming one elezant volnme, Intards, 9s. v^ith portrait. 

PINDAR'S (Pbtkr) WORKS; with Porti ait, 7fc. 

BYRON'S (Lord) SELECT WORKS, uniform, 4s. 

*•* The whole of the above Autbert, and including some yet 
in pmyreit, will form either 2 or 3 beautiiul, 8vo. Lilirary 
volamei, while »aeh work ia complete and detached in ilsrir. 

POPE'S POETICAL WORKS, with his Translation 
"1 UOMEU'S ILIAD and 0DYS3EY : the wnole com- 



plete in one volnme, 8vo I (comprisin^verbatim tbe cany, 
as tbe oriiiinal edition in lu vnU. Rvo.) with bis Life 
and Copious Notes, by Ua. Juhnm>n, Warton, &c. 
and embellibbed with a fine Portrait and Vignette Title, 
extra boards, 9s. 

g:XAM OWD PO*^ "9 

KIRK WH.TE'S REMAINS Complete; compnsinc 
his Poems and l.etters, (same as the original edition a 
£l. Is.) bvauliful Frontispiece and VigueUe Title, extra 
boards. 5^. 6d. 

COWPER'S POEMS, 8 vols, with fine Portrait aad 
Vignette title, extra boards. As. 

MILTON'S PARADISE LOST, Complete in one vol. 
ditto, extra Ijoards, 3s. 6d. 

REGAINED, and all hit 

otb^r Poems, dftto, extra boards, 8s. 

GOLDSMITH'S POEMS, with fltie Portrait abd Vig- 
nette title, se^ed. Is. 

THOMSON'S SEASONS, ditt , sewed, Is. 6d. 

GRAY'S POEMS Complete, ditto, sewed, Is. 

YOUNG'S NIGHT THOUGHTS, and other Poems, 
ditto, extra boards, 3r. Od. 

BEA TTIE'S .MINSTREL, and other Poems, ditto. Is. 

AKENSIDE'S PLEASURES of IMAGINATION, and 
other Poems, ditto, extra boards, 28. Cd. 

SHENSTONE'S POEMS Complete, Frontispiece and 
Vignette title, extra boards, 3s. 

COI.LINS's POEMS Complete, ditto, sewed. Is. 

SOMERVI 1 1 E'S CHASE, &c. ditto, sewed. Is. 

FALCONER'S SHIPWRECK, &c. ditto, sewed. Is. 

BUTLER'S HUDIBRAS, with Select Notes, fine Por- 
trait and Vignette Titles, extra boards, 38. 6d. 

In the Press, and will shortly he ready. 

GAY'S FABLES, and other Poems. 
MOORE'S FABLES for the Female Sex. 
WATTS's LYRIC POEMS. 

MORE'S (HANNAH) SACRED DRAMAS; Search 
after Happiness, and other Poems. 

Vrth. Edit, fn tsne neat Pocket volume with jtlates, 

price 2s. 6d. Bds, 

THE GUIDE TO DOMESTIC HAPPI>7^S, by the 
Author of tbe Rkkiksr. 

*' liail wedded Irf>Te ! hjr Ileaven detifn'd ! 
The source aud (lorr of Mankind ! 
Tis thif can toiVand prief atsuaae, 
8ecure our youth and bleis nur age '.'* 

*•* Tbe em^zinic rapid and extensive aaleef thi« little Workt 
if the best uroof «f the lii»h public eitivatioB in wbirk M la 
held. 



Ones md Wm. New Caiakgm ^MitMmuM Wcrfm^ iZf%ioM,Jirm2,«Hl JAil«MriMv. 



fiw Edition ; wiUi tftn« Bagnffac from the OntAT 
IfASTBKS In etch number I— the whole complete In 
M Nos. at fld. or may be bad in variont blndlngi ; the 

BXAMOXTB POOXST BZB&a 9 

With Notes and Devotional ReQectlons, by the Rit. 
William Gurnet, A.M. Rector of Si, Clement 
JDanes, Sfc. Embellished with a series of superior En- 
gravioKs, from Desiitiis by the Givat Masters, Ancient 
■nd Modern, including, RArHABL— Guido — Vavdtkk— 

WBST— SirJ.RlTNOLDS—NORTUCUTK— Stothard,&c. 

In 14 Nos. at 6d. with a Ane EoRraving In every number, 
or complete in various bindings, the 

BXAMOin> POOXST PHATSlt f 

•neloding the New Version of Psalms, with Select Notes, 
and embellished with 15 beaotifal Engravings, fh>m De- 
signs of the Great Masters. 

In 30 Nos. at 6d. forming a Beautiful Miniature Vol. the 

DZAMOin> POOX8T 

SXOTXOlTAltT or TBB BXBXJi 9 

Containing an Explanation of the various Terms, Doc- 
trines, Institutions, Laws, Precepts, &c. in the Sacred 
Oracles. By the Rev, Wm. Gurmbt, A.M. 

Uniform and by the same Author, in II Nos. at Od. the 

DXAMOWB POOXET 
OOSrCOXtBAirCB to TBB BZBXiS 9 

To which is added, the " CHRISTIAN'S INHERIT- 
ANCE,'' or Promises of Scripture, by Dr. Clarke. 

In 21 Nos. at 6d. or Complete in various Bindings. 



BraJMLOBB POCBBT TBBTiLMBBT % 

This convenient and beautiful little pocket volume, con. 
tains, verbatim, the same as the original quarto Edition. 

14th Edit. I greatly improved. In 25 Nos. at Od. or com- 
plete, forming one or two vols, with 200 Engravings. 



SOB»ZPTirB.B BZBTOXtT FOXt TOVTB; 

Presenting in a plea&ing and connected Narrative, ail 
the remarkable Events of Scripture, so as to impress upon, 
ind render them familiar to the Youthful mind. 

Uniform, and intended at a Companion to the above. 

In 2d Nos, at 6d. or complete, forming either one or 

two vols, with 140 Historical Plates, Portraits, &c* 



ABBOBOTBS FOXt TOVTB ; 

Religions, Moral, and Entertaining : selected from Anci- 
ent and Modern History, Biography, Voyages, Trave1s,&c. 

14/A. Edition I with the plates entirely New, 

In 50 Nos. at M, or 14 parts 2«. each : formmg 2 large 
Vols. 8vo. with Humorous Coloured Engravings. 

XtBjBA KXFB XB &OBBOB9 

Or, the Rambles and Adventnres of Bob Tallyho, Esq. 
and the Hon. Tom Dashall, through the Metropolis ; ex- 
hibiting a Humorous Picture of Fashionable Charac- 
ters, Manners, and Amusements in high and low life. 

*•* *'T1iiri popaUr and higliljr humorodt work, dispUy* in 
■ ftrrnin of gosd-naturcd nillrry, lh« prcvullag fallirt, fa'hioni, 
•muieinriitii, eccentricitiea, ponerml ni«Dner« and clianrtcn of 
the Metropolit : as well at each pnblic objertt and improTe. 
■Mat«, as arc worthy the notica of Tuitort.'' iAt. JUtiew, 



A Sequel to " Life in London," 

In 10 Nos. at 0<f . or Parts, 2s. ea. (or on royal paper, in 
Parts, 3jr. each,) Illustrated with a series of 10 Humor- 
ous Coloured Plates, from orisinal Drslens. 
KXFB XB XXtB&ABB; 

Or, the Day and Night Scenes, Rambles, and Sprees ; 

Bulls, Blunders, Bodderation, and Blarney, of Brian 

Boru, Esq, and his friend Sir Shawn O^Dogherty, 

Etery Man his own Gardener. 
In 28 Nob. at Od. or complete in one larste Vol. 8vo. with 
explanatory Engravings. A new and complete 



Containing an Account of Work necesi-ary in the Kl'chen, 
Pleasure, and Flower Garden, Shrubbery, Nursery, Green 
and Hot-house, for every Month in the Year. By Tho. 
Mawb, and Jno. Abkrcrombib, 00 Years a Practical 
Gardener Enlarged and Improved by FoRSTTib 



In 8S parte at Js. tteli, formfaig one beturtful %wv^ 
volume, with one hundred Engravmis* The 

SOHOOS or BJLPBAB&f 

Or, Artist's Guide to Expression in Painting, Drawtnc. 
&c. being Correct Copies of the Characters, and illus- 
trative of the splendid works of that Great Master, in- 
cluding the Cartoons in his Mv{jesty*s Collection, 
and other Celebrated Pictures on the Continent. 

Museum 0/ Curiosities ; or. Display of the Wondere 
Iff Nature, Providence, and Art. 

In SO Nos. at oi. or 15 Parts \s. each, with nnm«ni» 
Cm ions and Interesting Engravings. Tbb Nbw 



Or Authentic Chronicle of whatever is Wonderful, 
Extraordinary, Bare, Curious, and Interesting, in 
Nature, Providence, and Art, Selected and Com- 
piled from the most Scarce, and Valuable Works, Ancient 
and Modern. Bt SbTbral Litbrart Obmtlbmbn. 

*•* '* llilt work, preMBting a rich tonrea of antertaiiiaaBft 
mej IM coaiidered ai a focui, in which are concentrated the ra- 
searchct and ditcorerice of agat, hitherto ■catterad ap mUI 
downthioaghTolumiuouri and esneutive pubiicatioati ••asi« 
be inccceiaible to general readers." JLtf. Regitter. 

In 27 Nos. at Od. or complete in oue Volume, octavo. 

XIXA80B9S 
6PXXtXTiriL& TZLBAStrXtT 9 

For the Children of God : coueisting of a Heditattott 
for every Morning and Evening iu the Year, founded 
upon select Texts of Scripture. 

*• * Thi« popular and highly eiteened work, to mnch adatrsA 
for the simplicity of its styir, and evanitelical piLty, is aoat 
strongly recommended by the Ilev. Mr. Romaina. (Sea pre&ea^ 

in 17 Nos.at Od.or complete in S neatVols. 12mo.tbe Select 



Vrx&XA&M XtOMiLXBB. 

Comprising Treatises upon the Life, Walk, and Tat 
uairu of Faith, with the Life of the Author. 

President Edwards's History of Bedemption. 
In 15 Nos. at Oil. or complete in one vol. Svo ; the 
BXSTOB.T OF XVBBEMPTXOWy 

On a plan entirely origiual : exhibiting the gradual dis- 
covery and accomplishment of the Divlue purposes 
in the Salvation of Man : with a copious view of Church 
History, and fulfilment of Prophecy. By Jonatham 
Edwards, President of the College of New Jersey : to 
which is added the Life and Experience of the Anthoi. 

In 17 Nos. at Od. or complete in 1 Vol. with Engravlngi, 
A COMPLETE HISTORY OF 

TBB XMCtrXtBBXt OF BSlk. TXTBAXtB* 

With the Trial of the Murderers ; to which is added, the 
Secret History of the Gamiug-Houses, or Hells of the 
Metropolis, and Anecdotes of Notorious Gamesters. 

h m 

In 48 Nos. at Cd. or parts 2s. ea. with Coloured Platea. 
THE RUYAL MARTYR ; or 



OF BBXt Xh^TB MAYBSTT, 

Caroline, Queen tff England ; 

Brought down to the time of her Decease : with a Buy* 
plemeut ; likewise (romplete iu 20 Numbers,) the 

TRXAXi OF BBB. MAJBBTT,, 

With PortiAits of all the principal Characters. 



Complete in 32 Nos. at Od. or 8 pts. Ss. ea* with Viewer 

VOTAOBS ABB TXtAVB&8 

Of her Late Majesty, during a period of Six Yearii 
and over an extent of above Fifteen Thousand Milea^ico; 

In 30 Nos. at 4d. or complete in 3 pocket vols. Cuts, the 

BBAVTXBS OF THB POSTS 
Of Great Britain ; Selected from the best Authort, inclnd- 
ing Scott, Moorb, Suuthby, Campbell, Btron, dtc* 

28th Edit. I In 22 Nos. at Od. or Complete, with Hnmorons 
Plates : Miss Burkbt's celebrated Novel of 



Or, the History of a Yonng Lady's Introdnctloa to life. 

•••A New and imprewed Edition vf this higbly astaaaiiil 
Work, nast l>c gratifving to all whapoascss taste uiddlsn(i»iB»- 
tioB la this spaoes of Writiag ." JbmiMv Jtmcwt 



JOXBSrS CATALOOUB of SELECT BCITSICi XOOAL uA INSTRUMENTAL. 

Iq about 60 Nos. at 6d or 80 Parts, U, each, fcrmiiig, in Two elegant Volame^, Royal Octavo, 

A Select l^ibrary ^ of Sacred BCnsIc, 

Vocal and InstnimeuUil ; compriBinp; Uih j^nest GompositioDS of all the Great Mas&rs, adapted, by an 
cfuiy uiid lainilisir arroiij^nient, ti) congregational and private use, entitled 

THE SERAPH : 

A COLLKCTION OF SACRED MUSIC, suitable to public or private Devotion ; consisting 

of the most celebrated 

{I0alin attti JQsntn Cuni^^; 

With iSelections from the Works of Handel— Haydn— Mozart^— PtEYBL, and other celebrated 
iSnglish, Oprmnn, and lUiIian Composers. Adapted to words from Milton, Yonng, Watts, Addison, 
Weslpy, Merrick, Cowper, H. Kirke White, Dr. Coliyer, &c. to which are added. Numerous 
Original Pieces, composed, and the whole arranged for One, Two, Three, or FooR Voices, 
with an Accompaniment for tlie Piano Forte or Organ, and ViOLONCELLOk 

BY JOHN WHITAKER. 



ADAMS'S ANTHEMS,&c. or Psalmist's New Companion : composed in Three and Four Parts 

for conntry choirs, with an Introduction to the Oronnds of Music, in a plain and familiar metliod. J^g. 
WILLIAMS'S PSALMODY in MINIATURE: a Pocket Edition of the most esteemed Psalm 

and Hymn Tunes, for the Voice and Piano-Forte or Organ. Price is. 
. SACRED HARMONY; or Psalmodia Evangblica : a collection of Psalm and 

Hymn Tunes in evei^ Metre, adapted for Public Worship, and correctly figured for the Organ. 2vols.l05. 
ASYLUM HYMNS, by Handel, Arnold, Battishall, &c. For Voice and Piano-Forte. 3#. 
MAGDALEN HYMNS, by Eminent Composers: for Voice and Piano- Forte. 2 Parts, 3*. 
HOOK'S SUNDAY EVENING RECREATIONS : consisting of Hymns and Sacred Songs for 

one and two Voices, and Piano-Forte. Price Ss. 
THE LORD'S PRAYER, set to Music : suited to the capacities of Children, by Denman. U, 
THE CREED, set to music : intended as a companion to the Lord's Prayer. By the same. U 
WHITAKER'S EPICEDIUM to the Memory of the late Princess Charlotte, for the Voice and 

Piano-Forte. Price Is. 6d 
SWEETER SOUNDS THAN MUSIC KNOWS ; a new Christmas Hymn, by the Rev. J. 

Newton ; set to Masic by Mr. Whitaker for Voice and Piano-Forte. Price Is. Gd, 



Complete in about 40 Nos. at 6dl or 20 parts, 1«. each, forming two elegant Vols Royal 8vo. 

SOCIAZ. KARMOZrV, or the FEAST OF AFOZ.Z.O: 

A Collection of the most esteemed, scarce, and celebrated Glees, Catches, Madrigals, Canzonets, 
Rounds, and Canons, Ancient and Modern. — Composed by Dibdin, Arne, Battishall, B(iyce, 
Webbe, Handel, Harrington, Hayes, Hook, Purcell, and other eminent Masters, as sung at the 
Harmonic Society, Noblemen's Catch Club, Theatres, Public Gardens, &c. &c. 



HOOK'S GUIDA pi MUSICA, or Guide to the Piano-Forte : being a complete book of in- 
stmction for beginners, entirely on a new and improved principle, with 34 Progressive Lessons, &c. ds. 

OVERTURE TO ARTAXERXES : by Dr. Arne, for the Piano-Forte. Price I*. 

VIOTTI'S POLACCA, for the Piano-Forte. Price Is. 6d. 

VON ESCH'S RECREATION, for the Piano-Forte and Flute. Price Zs. 

OVERTURE TO LODOISKA, and THE MANLY HEART, by Mozart, arranged for two 
Flutes, by Dcvienne. Price Is. 6d. 



FOFUZiAR AZTB ABMIREB SONGS, 

SET TO MUSIC BY MR. WHITAKER. 

THE SHANNON & CHESAPEAKE: a favourite 

Kational Song, tuns by Siuclair, and composed for 

Voice and Piano-Forte, by Mr. Whitaker. Price \s. &d, 
ERIN, DEAR ERIN, I PRIZE THEE. By the 

same. Price It. 
SILENT KISSES : a favourite and beautiful Song. 

By the same. Price U. 
FRIENDLESS ELLEN : a celebrated Ballad. 

By the same. Price Is. 
FREEDOM'S TREE : a Patriotic Bass Song. Is. 
THE FROZEN TEAR : the words by Thomas 

Moore, Vaq. By the same. Price Is. 
PEGG BRIGGS: a Comic Song. By the same. 1*. 
THE PRANKS OF ECHO : By the same.Pr. 1*. 



PUGILISTIC FANCY: a Humorous Song, writ- 

teD by Dibdin. Composed by Whitalier. Price is. 
QUEER LITTLE MAN: a favourite Comic 

Sonf. By the same. Price Is, 
THE ROSE : a favourite and beautifol air, sung 

by Braham, and composed by Whitalier. Price It. 
STEADY PORT, A LITTLE STEADY : a 

favourite Maritime Sons. By tbe same. Price It. 
SHELA MEGAN: a Comic Irish Song. Is. 
SALLY WIGQINS: a Comic Song. \s. 
SUMMER \yii;L COME AGAIN, LADY 

FAIR : a favoarite Song. By the same. Price It. 
THE SMITHFIELD BARGAIN: an admired 

Comic Sung. By tLe same. Price It. 



WRITAXBIt'S XmVSICAI. CABINET; 

Or, Classic Pocket Library for the German Fiute, Flageolet Violin, or Oboe. 

COMPRIHINO 



ENGLISH SONGS, witli the words, in one Pocket 

volume. Trice It. Gd. 
SCOTTISH AIRS & SONGS, 2 vols. Price 3& 
IRISH AIRS & SONGS, 2 vols. Price 3*. 
V, ELSH AIRS & SONGS, 2 vols. Price 3*. 



i^ 



ITALIAN AIRS. 1 vol. Price Is. Sd n ' 

FRENCH SONGS & AIRS, 2 vols. Price 3s. 
GERMAN SONGS & AIRS, 2 vols. IVice 8/. 
MARCHES & QUICK STEPS, 2 toIs. Price 3*. 
DUETTS & TRIOS, 2 vols. Price 3*. 

.J 



